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Preface 


Those of you who work in the microcomputer 
field know that the quantity of information 
available to you is far from manageable and is 
constantly increasing. If your reference 
library is like mine, it consists of shelf upon 
shelf of technical books and manuals. Some 
are indexed well, others are not. Some are 
clearly written, others are not. Often, finding 
the answer to a single question requires 
consulting three or four references on the 
subject to get the complete picture. 

For several years I've known that I needed 
a distillation of all the important information 
about IBM personal computers—a summary of 
facts and detailed data. Knowing what I 
wanted, I proposed to Microsoft Press that I 
compile this book. They, too, had recognized the 
need for such a reference and quickly signed 
me to create it. 

The PC Sourcebook includes information 
normally found in these key references: 

¢ IBM personal computer Tech Refs (PC, 

XT, AT, PS/2) 

¢ IBM BIOS Tech Ref 

¢ IBM DOS Tech Ref 

¢ MS-DOS Tech Ref 

¢ Microsoft Windows Development Kit 

¢ Microsoft Mouse Reference 

¢ Lotus/Intel/Microsoft EMS Specifications 

¢ Intel Microprocessor Handbooks 

At the outset, both Microsoft Press and I 
would have described the effort required (and 
the size of the resulting book) as "moderate." 
Well, we were wrong. In the end, I took twice as 
much time as I had planned to compile and 
create the tables that make up this book. I ended 
up relying on more than 20 manuals and 
technical references, at least twice as many 
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books, and countless magazine articles. Often, 
it took two or more sources to create a 
"complete" table on a particular subject. In a 
few instances, I found that the source infor- 
mation wasn't published anywhere, even 
though it was "common knowledge" among 
my programming friends! The result of this 
work, as you can see, is a mammoth reference 
whose value, I hope, far outweighs the price you 
paid for it. 

You will note that this is a first edition. 
Microsoft Press and I intend to update and 
expand the work as the world of IBM personal 
computers changes. Although I've tried to 
incorporate as much information as possible 
about new products, such as Microsoft 
Windows version 2.0 and IBM's PS/2 line of 
computers, some information was available 
only through the generosity of people working 
on prerelease products. 

I'd like to ask you to let me know of 
changes and additions you'd like to see in 
future editions. Although I can't promise to 
incorporate all suggestions, I can promise to 
read and seriously consider each one. Send 
your ideas to: 


Thom Hogan 

Programmer's PC Sourcebook Suggestions 
c/o Microsoft Press 

16011 NE 36th Way, PO Box 97017 
Redmond, WA 98073-9717 


I hope that this work accomplishes the goal I 
intended to achieve. I hope you find this a 
useful compendium—a desktop reference that 
serves as your first stop for all information 
about IBM personal computers. 
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Introduction 


This book puts the basic hardware and software 
information about IBM PCs in one place. 

What's the difference between the ASCII 
character definitions and the IBM PC's 
interpretation of them? Normally you'd have to 
consult two references to answer that question. 
Here, the answer is in one place. Suppose that 
you're tracing execution of a program on a 
single-step debugger, and your program hits a 
questionable call to a BIOS video function. To 
get the full information about what's hap- 
pening, you want to know what's going into the 
6845 (video controller) chip's registers, what 
the BIOS function does, and what data the 
function requires. Again, the answer to all 
your questions is in this book. 

Whatever you need to know about an IBM 
PC—card sizes, cable connections, ROM BIOS 
routines, internal registers, DOS functions, 
and so on—you'll find at least the basic 
information here. 

To provide you with a coherent summary of 
all the technical information scattered 
throughout the books on your shelves, this book: 


¢ acts as a primary source for most 
information contained in the IBM and 
Microsoft technical references 


¢ provides pointers to further 
information and to items too detailed 
for complete inclusion here 


¢ organizes information about IBM 
personal computers in logical groups 


Let's look at each of these functions indi- 
vidually. 


Primary Source of IBM 
and Microsoft Information 


Information in the IBM and Microsoft 
technical references often is spread over 
several volumes. The IBM personal-computer 
family has evolved in both software and 
hardware; thus, you find information about a 
particular BIOS function in as many as four or 
five places in the IBM references: the XT 
reference, the AT reference, the PS/2 reference, 
the options and adapters reference, and the 
BIOS reference. 
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This book distills the important infor- 
mation from the IBM and Microsoft technical 
and user references. Thus, in looking at a 
single BIOS-related table in this book, you see 
information that might have come from eight 
or nine different volumes. That is why I call 
this book a "primary" source of information— 
it's the first source you should turn to when you 
need to look something up. The full list of 
primary references is included in the 
bibliography at the end of the book. 


Pointers to Further Information 


The information in this book always points to 
the original source data. Furthermore, the book 
is fully cross-indexed so that every table also 
points to related tables elsewhere in the book. 

The pointers to related information come 
in the form of Source and See Also notes at the 
bottom of each table. 


e The Source note gives the name and 
page number(s) of the primary source 
used in compiling the table. 


e The See Also note gives the numbers 
and names of other tables in this book 
that contain related information you 
might want to consult. (Read the section 
titled "Organization" for more on table 
numbering.) 


Every effort has been made to ensure that the 
page numbers referenced in the Source notes 
are accurate. IBM does update its technical 
documentation from time to time, however, and 
thus a little "page creep" may find its way into 
this work. Sometimes, IBM retains page 
numbering in new editions (adding a page 1.1 
and 1.2 between the original pages 1 and 2, for 
example); other times, IBM simply renumbers 
an entire section when it makes an update. 
Thus, the page numbers referenced here are 
exact if you use the same edition I consulted, or 
very close, if the primary source has been 
updated. Either way, you'll certainly find 
yourself in the correct section of the primary 
source. 
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Organization 


To help you find information easily, as well as 
to help you see relationships among tables, this 
book is organized into three main parts: 


e Part I includes miscellaneous general 
information. 

e Part II includes software. 

e Part III includes hardware. 


Each part is further divided into one or 
more numbered sections. These numbers are 
used in identifying the tables, so the sections 
are numbered consecutively from the begin- 
ning of the book and without regard to part 
number, as you can see in the following 
abbreviated table of contents: 


Part. I: Miscellaneous Information 
Section 1: General Information 


Part II: Software 


Section 2: DOS Commands, Utilities, 
and Summaries 

Section 3: DOS Function Calls and 
Support Tables 

Section 4: DOS BIOS Calls and Support 
Tables 

Section 5: Other Interrupts, Mouse and 
EMS Support 

Section 6: Microsoft Windows 


Part III: General PC Hardware 


Section 7: Keyboards, Video Adapters, 
and Peripherals 

Section 8: Chips, Jumpers, Switches, 
and Registers 

Section 9: Hardware Descriptions 


All tables are numbered and, as stated 
earlier, I use those numbers in the See Also 
cross-referencing. The first number in each 
table is a section number. Thus you'll find 
information about DOS functions in tables that 
begin with a 3. The second portion of a table 
number (separated from the section number by 
a period) is the number of the table within the 
section. DOS-reserved device names, for 
example, are found in Table 3.148, which 
means it is the 148th table in Section 3, the DOS 
functions section. 

A word of note about the overall structure of 
this book: Programming for the BIOS and for 
hardware interrupts falis into the software part 
of the book because you're likely to encounter 
them while creating software. Physical items 
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Physical items such as pins, switches, and 
registers are found in the hardware part of the 
book. The distinction made here is arguably 
logical, but not necessarily the only one that 
could have been made. 


How Tables Are Presented 


In the figure at the top of the facing page you see 
a representative sample of a table. 

At the top are the table number and table 
name in boldfaced type. They help you identify 
the table contents, with the number also serving 
as the cross-referencing used in this book. 

If a table has been broken into subtables 
because of differences in implementation (as 
between the PC-XT and the PS/2), a subtable 
heading appears in italics immediately above 
each subtable. 

Headings down the left side and across the 
top of a table are boxed and in italics to dis- 
tinguish them from the information within the 
table. Where headings are grouped (bit 
numbers, for example, which are usually in 
groups of eight), a group header appears in 
italics immediately above the first item in the 
group, and the group is usually separated from 
the rest of the table by a slight space. 

Entries are in boxed cells. In cases where 
groups of data are related, the group appears in 
a single box with each item on a separate line 
within the box. Within data entries, several 
abbreviations are consistently used: 


MSB = most significant bit or byte 

LSB = least significant bit or byte 

LO = low order 

HO = high order 

000 = a binary value of zero, zero, zero 

010 = a binary value of zero, one, zero 

0X1 = a binary value of zero, don't care, one 

1A (26) = the first value is hexadecimal; the 
parentheses contain the decimal equivalent 

string = any group of text characters enclosed 
in quotes 

command = any valid command (validity 
depends upon context) 

label = a string that corresponds to the label 
formatting requirements 

state = Boolean TRUE or FALSE value 

char = character (a single byte of information) 

int = integer number 

filespec = a file's name and optional extension 
(type) 

dbi word = double word (four bytes) 

word = two bytes 

R = reserved 

O = obsolete 
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0.0. SOME REFERENCES USED IN COMPILING THIS BOOK 


Windows Programmer's Reference 


Notes: 
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These references are updated periodically by their publishers. 


The page numbers referenced in this book are taken from the 
edition described above and are subject to change. 


See Also: Bibliography 

A special form of table is used for any 
function or interrupt call that uses registers to 
pass information. In such cases, you see a table 
formatted like the next example, with infor- 
mation showing exact register use. If a register 
is not used by a function or call, it is blank and 


3.045. FUNCTION 29H -- PARSE FILENAME 
Prior to Calling Function 


High Low 


Offset of pointer to string to parse 


Offset of pointer to buffer to contain unopened FCB 


IP 
flags 


CS 


et eg a en 
DS |Segment of pointer to string to parse 
I ee ee ee | 


S!/ 
DI 


SS 


ES |Segment of pointer to buffer for unopened FCB 
Butter 


you can assume that it is left unchanged by the 
function. Destroyed registers are explicitly 
identified in such tables. Presenting the regis- 
ter use as a consistently formatted table helps 
you visualize exactly how the function or call 
uses the registers. 


Upon Return From Function 


S! | Offset of pointer 1 byte past parsed string 


DI | Offset of pointer to unopened FCB 


IP 
flags 


CS 


ee ee 
DS |Segment of pointer 1 byte past parsed string 
he ree 


ES |Segment of pointer to unopened FCB 


*00=FCB created, no wildcard characters; 01=FCB created, wildcard characters used in 


Notes: 

filename FFH=drive letter invalid 
Source: IBM DOS 3.3 Technical Reference, pages 6-95 to 6-97 
See Also: 2.51. Filename Separator Characters 


3.001. INT 21H Functions by DOS Version Summary 


3.123. Unopened FCB Format 
3.142. Parse Control Byte 


XXX 


At the end of each table is a Notes section. 
Several categories of notes are possible, 
although not every table has each type: 


e Version Info: tells you about 
differences in versions or between 
products. 


e Legend: describes abbreviations used 
only in a single table. 


e Notes: give general information or 
exceptions related to data in the 
table and contain the text of any 
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footnotes in the table. Footnotes are 
usually identified by asterisks; one 
asterisk is the first footnote, two 
asterisks is the second, and so on. 
Entries with more than four asterisks 
use j{ for fifth entry, ¥ for sixth entry, 
§ for seventh entry, and ~ for eighth 
entry. 


Source: notes the primary source of the 
data in the table. 


See Also: refers you to related tables 
elsewhere in this book. 


- 
gee : tel, 


ee 


E 


ae Saal 


an 


— SECTION — 
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General 
Information 


4 Section 1 


1.01. HEXADECIMAL TO DECIMAL NUMBER CONVERSION 


Byte Values 
Least Significant Digit 


Most 
Significant |60| _96| _97| 98] 99] 100] 101] 102| 103/ 104] 105] 106] 107] 108[ 109] 110] 114] 
Digit 
aso| 128] 129] 130] 134] 132] 133] 134] 135] 136| 137] 138[ 139] 140] 141] 142] 143] 

[90 | 144] 145] 146] 147] 148] 1449] 150] 151] 152] 153] 154] 155] 156] 157| 158] 159] 

[Ao| 160] 161] 162] 163] 164| 165] 166] 167] 168] 169] 170[ 171] 172] 173[ 174] 175] 

(Bo |_176| 177] 178] 179] 180] 181] 182] 183] 184[ 185] 186| 187] 188] 189[ 190] 191] 

|co| 192] 193] 194] 195] 196] 197| 198] 199] 200] 201] 202] 203] 204] 205] 206] 207 

|bo| 208] 209] 210] 214] 212] 213/ 214] 215] 216] 217| 218] 219] 220] 221] 222] 223) 

|Fo| 240] 241] 242] 243] 244] 245] 246] 247] 248] 249] 250] 251] 252] 253] 254] 255 


To Use This Table: To determine the decimal value of A4 hex, you look in the row labeled AO (the most significant hex 
digit is A) and the column labeled 4 (the least significant hex digit is 4). The value at the intersection 
of these two headings (164) is the decimal value for A4. 


Word 

| Hex | Dec _| 
| ooo] io 
| 1000] 4096 
| 5000| 20480 
| £000| 57344] 


To Use This Table: To convert a two-byte (word) hexadecimal value to decimal, find the value associated with each hex 
digit place in the above table; add these numbers together. For example, the hex value A5D7 would 
be equal to 40960 (the A000 value) plus 1280 (the 500 value) plus 208 (the DO value) plus 7, 
or 42455. 


Byte+Nibble 


| 400] 1024 
|_500| 1280 
| 600] 1536 
| 900] 2304) 
|__DO0]_3328 


|__DO|__208 


See Also: 1.06. Binary Number Conversions 
1.09. Octal to Hexadecimal Number Conversion 
1.12. Decimal to Hexadecimal Number Conversion 
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1.02. HEXADECIMAL TO BINARY NUMBER CONVERSION 


Byte Values 

|__9| 0000 0000) 
|__1] 0000 0001] 
| 2] 0000 0010) 
| 3] 0000 0011] 
| 5] 0000 0101] 
|__| 0000 0110] 
|__8| 0000 1000} 
|_9| 0000 1003] 
| Bi 0000 1011] 
|__Dj 0000 1101] 
|__— 0000_1110] 
|__F| 0000 1111] 


| 13] 00010011) 
|_18] 0001_1000 
|_29| 0010 1004) 
2D] 00101101] 
| 2] 0010 1110) 
| 30] 0011 0000 
| 35{ 0011 0101] 
|_36| 00110110) 
| 39] 0011 1001] 
| 3Bl 00111014] 


To Use This Table: 


|_40] 0100 0000] 
|_ 421 0100 0010] 
| 43] 0100 0011] 
| 4B] 0100 1011] 
|_ 4D] 0100 1107] 
|_ 46] 0100 1110) 
|_50| 0101 0000) 


|_ 53] 0101 0011] 
| 54] 0101 0100 
| 55| 0101 0101] 
|_56| 0101 0110) 
| 58] 0101 1000} 
|_ 59] 0101 1001] 
| 5B] 01011011] 
| SD] 01011101 
| SE] 0101 1110) 
|_ 60] 0110 0000} 
| 61] 0110 0001] 
| 65] 0110 0101] 
| 66| 0110 0110 
|_ 68] 0110 1000 
|_ 69] 0110 1001] 
|_ 6B] 0110 1011] 
|_ 6D] 0110 1104] 
|_6E] 0110 1110 


| 80] 1000 0000 
|_82| 1000 0010 
|_ 85] 1000 0101 
| 86] 1000 0110 
|_89| 1000 1001] 
|_ 8D] 1000 1101) 
|_8E| 1000_1110) 
|_90] 1001 0000) 
|_91] 1001 _ 0001] 
92] 1001 0010 
| 94] 1001 0100) 
|-95| 1001 _ 0101) 
| 96] 1001 0110) 
| 98] 1001 1000 
|_99| 1001 1001 
| 9B] 1001 1014] 
| 9D] 1001 1107 
|_9E| 1001 1110 
QF] 1001 1111 
| Bo} 1011 0000) 
| B3| 1011 _ 0011] 
|_B5| 1011 0104] 
|_B6] 1011 0110 
| Bg] 1011 1001] 
| BC]_1011_ 1100] 
|_ BO] 10111101) 
| BE] 1011 1110 
| Bel 1011 1111] 


Hex | Binary _ | 
Re: 
ee 
Me») 
|_ oe 
|_CF 
|_Dd 
|_D4 


| D4] 1101 0100 
| D5| 1101 0104] 
| D6] 1101 0110 
| Dal 1101 1000} 
| D9] 1101 1001) 
28, 1034 
| DD] 1101 1101) 
| DE] 1101 1110) 
DF[ 1101 1111 
| E0| 1110 0000) 
1110 0001 
1110 001 
1110 001 
1110 010 
1110 010 
1110 011 
1110 011 
| Es] 1110 1000 
| E9] 1110 1001] 
| EAI 1110 1010 
| EB) 1110 1011] 
| EC] 1110 1100) 
1110 1101 
1110 111 
1110 111 
1111 000 
1111 000 
1111 001 
1111 001 
1114 010 
1111 _010 
1111011 
1411 0111 
Fel 1111 100 
| FB) 1111 1011] 
| Fel 11114 1100] 
| FDI 4141 1104} 
| Fel 1111 11410 
| FF] 4444 11111) 


[=] 


(=) 


— 


= 


q 


= 


6 


Find the hexadecimal byte value you are looking up in one 


of left-most columns, and read its binary value in the 
same row in the column immediately to the right. For 
example, a hexadecimal value of 2B would result in a 
binary value of 0010 1011. 


Nibble Values 

|_o| 0000 
| 2| 00 
| 3} 0011 
| 4| sot] 
| 5} 0101 
a De) 


To Use This Table: 


See Also: 


|_8|_ 1000) 
|_| 1001] 


|B] 1014) 
LD) 11071 
a: ET) 


To convert a long hexadecimal number into 
binary, simply use the table at the left to 
substitute for each hexadecimal digit. Thus 
a hexadecimal value of S9AF2 is 

1001 1010 1111 0010 in binary. 


1.06. Binary Number Conversions 
1.10. Octal to Binary Number Conversion 
1.11. Decimal to Binary Number Conversion 
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1.03. HEXADECIMAL TO OCTAL NUMBER CONVERSION 


Byte Values 


|__o| 000 


To Use This Table: 


100 
101 
| 46, 106 
113 


| 6o{ 140) 
144 
| 62| 142 
143 
144 
145 
| 66| 146) 
My) 
| 69) 


7B 


|_98] 233! 

| 9p] __235) 

| Bol 260) 

| Bal 264 

| Be] 266 

| Bol 2711 
BB 


C5 
| cal 313 
| oc] 314 
| co] 315) 
| | 316 
| c] 317 
| Do} 320) 


| ee] 342] 

|B] 353 

|] 354) 

| | 355) 

| FE] 356) 

|_| 357 
FB 


Find the hexadecimal byte value you are looking 


up in one of the left-most columns and read its 
octal value in the same row in the column 
immediately to the right. For example, a 
hexadecimal value of 84 would result in an octal 
value of 204. 


Nibble Values 


See Also: 


Section 1 


1.08. Octal to Decimal Number Conversion 
1.09. Octal to Hexadecimal Number Conversion 
1.10. Octal to Binary Number Conversion 

1.13. Decimal to Octal Number Conversion 
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1.04. HEXADECIMAL ADDITION TABLES 


Results in Hexadecimal 
folriz2i3zi4¢4islet7l[eaio9lalelclole |e | 
jo|{ of 1{ 2] 3] 4{ 5] 6] 7| 8] 9] al B) ce Do} A F 
Pp 7{ | 2] 3] 4] 5] 6 7] 8] of} Al B| cl oO} gg FT 10) 
fp 2] | ft 4} 5] ef] 7] 8} of AL BT cl, oD} Et 40} 141 
fp 3{t | {| | le 7 at of al Bl coh oD gE 10 11] 12) 
.4{ | | | | sf of Al 8} cD) a FL tol 14 12) 13 
(5| | | [ Jf [ al Blo gq pg Ff 10} 14] 12] 13] 14) 
Pet | Jf ft ft tt ce bg Ff io] 11] 12] 13] 14) 15 
Pp 7t | | | tl tof 14} 12} 13] 14] 15] 16 
2 ee ee a ee eee Eee ey 


Oe eee eR ee Ree 
2 a a ee ee ee eer 
eS a a ee ee ee 
HE a a Pe A ee 
Be Ee ee ee ee ee ee ee ee ee SC ee 


Results in Decimal 


Lo} oo} i} 2} 3} 4} 5] 6] 7] af of tol 44] 42} 13] 14) 15) 
pt] at 3} at 5} 6} 7] 8} of tof aif tal 13] 14] 15] 16) 


pat tt it of sof sa} 12] 13] 14] 15] 16] 17] 181 19) 
Pot ot tT Tt tof ia] 12} 13] 14] 15] te] 17] 18] 19) 20) 
pe; | Tl ht tt tat sat ist te] 17] 18] 19] 20) 21] 


PZ] fT tt at tf te] 17] tet 19] 20) 21) 22! 
| ee el ct) te 1 9) 20) 2122] 23 
op fy tel to] 20] 24). 22] 28) -24| 


Re Dae a ee ee ee ee ee eee 
reo al (aa a A (A (en ee ae Eee 
i) Se ee De es ee ee ee 
2 eS ea ee ee ee ee ee ee ee ee eRe 
Ed Ee EE PR PT DD 


To Use This Table: Find the column/row intersection of the two hexadecimal 
nibble values you want to add -- the value in that cell is the 
result of adding the two hex nibbles together. 
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Table 1.04. Continued 


Results in Hexadecimal 
[10 |20 |30 [40 |50 |60 |70 | 80 |90 |Ao | Bo | Co | Do | Eo | Fo | 
[10 {| 20] 30] 40] 50{ 60] 70] 80] 90] Aol Bol Col Do] Eo] Fo|100 
[20 | 40] 50] 60] 70] 80] 90] Aol Bol Co] Dol E0| Foli00|110 
f30{ | | 60] 70] so] 90] Aol Bol Col Dol Fol Fo|100]110/120 
f4o[| | | | 80{ 90] Ao} Bo} Co} Dol E0| Fo|100]/110|120/130 
rso| [| | | | Aoj Boj Co} Dol Eo} Fo] 100] 110] 120] 130) 140] 
feo; | | | [| col bol eo} Fol 100] 110] 120] 130] 140] 150 
r7o| | | | | | | co} Fo} 100/110] 120] 130] 140] 150] 160 


sot [| oelitalszals4al te0l 1761 190L200)2241240]250] 2721208 
ao [| [2a] taal 160] 761991208] 224) 240]250] 272] 206] 304 
[so] | | | {160]176|192| 208] 224] 240] 256| 272] 288] 304] 320 
60] | | | | 4192/208|224| 240] 256] 272] 288] 304] 320| 336 
j7o| | | | | | |224/240[ 256/272] 288] 304/320] 336] 352 
eo] | | | | | | {256|272/288| 304] 320] 336) 352] 368 
go} | | | | | | | {288/304/ 320] 336] 352] 368] 384 
Ao; {| | | | | | | | }320/336]352] 368) 384] 400 
[Bo] | | | | | | | | | [352[368384] 400] 416 
[co] | | | {| | fo ff | | 1384] 400] 416] 432) 
BDO Ne en ee pe PS ee 1416] 4321448) 
=e a ee ee 
ae A CR FT PE A CF 


To Use This Table: Find the result at the intersection of the column and row 
that contain the hex numbers you are adding. If you are 
adding hexadecimal byte values that don't end in 0 
(e.g., B4 + A6), first look up the results for the least 
significant digits (4 + 6 = A), then add this value to the 
results for the most significant digits (BO + AO = 150, 
so B4 + A6 = 15A). Remember to carry if necessary 
(B + B = 16, so BB + AB = 166). 


See Also: 1.05. Hexadecimal Multiplication Tables 


Section 1 
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1.05. HEXADECIMAL MULTIPLICATION TABLES 


Results in Hexadecimal 


| 2] | | 4 6} af Al Cc] tof 12] ta] te] 18] tal ic] ie 
poi | | | 9| qf 12] 15] 18] 18] ie] 21] 24] 27] 2A) 2D) 
pat) | fT ff tof 14) 18] 1c} 20] 24] 28] 2c] 30] 34] 3a] 3c 
ps] | | | | tof te] 23] 28] 2p] 32] 37] scl 41] 46] 48) 
pe} | {| | | {| 24} 2al 30] 36] 3c] 42] 48] 4e] 54] 5A 
| 7] | | fT | ft 3s} 3a} sr] 46] 4p] 54) 5B] 62] 69) 
pet | | | jf | | | | 40 48] so] 58] 60] 68] 70) 73) 


2 ee ee ee ee ees 
Eo ee aa a ae ae ee Ee) 
ee a A AE TP FG A 
= Re (YO FE 


F Et 


pat ft | | of 12] 15] 18] 21] 24] 27] 30] 33] 36] 39] 42] 45 


| | | | 49} 56] 63! 70] 77| 84] 91] 98l105 


z= 
fa| {| | {| [| | [ | | 64] 72] 80] 88] 96li04[112/120 
Pot | | {| | | [{ | |[_ [81] 90} 99]108/117[ 1261135 


pAb Yi Ya ap a A ties 


To Use This Table: Find the column/row intersection of the two hexadecimal 
nibble values you want to multiply -- the value in that cell is 
the result of multiplying the two hex nibbles together 


See Also: - 1.04. Hexadecimal Addition Tables 


10 


1.06. BINARY NUMBER CONVERSIONS 


0900 cog] _o 
rsoooowe} al al a 
3| | 
fovoa oie = ae a ; 
[0o0e o1oi| _s{_s_§ 
[0000 0110] 
eee a I 
0000 1000 2 
[oo00 1001] ~~ St 
12 
|oo00 1011] ti] B13 
|oo00 1101] 13] S15 
[0000 1110/ 14] SE] 
| 0001 110] 22] te] 
jooorovif 2a} i727 


0001 1001 
FCAT aT eT TET 
[ooo 101i] 27, iB] 83) 
[0010 1000/40] S28] 50 
[0010 1010} 42] 2A 52 
[0011 0000; 48] 30] 0 
oo11 ooot] 49} i] 
[0011 oo1o] = 50}_— 32] 
[0011 O10] = 52] 34] 
[0011 O110} = 54] 36] 
[0014 0111] 55] 37] 67 
[0011 1000] 56, ~— 38] 70 
0011 1001] 57] 39 71 
onset eg aati 
0011 1100 
cee ae aL 
[0014/1110] 62] SE] 76 


Binar iDecimal | Hex 
0100 0000; 64 40 100 
0100 0001} 65 41 101 


[0100 0010] 66] 42) 102) 
[0100 o100] 68} 44] 04 
[0100 0101} ~—69]_— 45] 105 
[0100 1110] 78] Ss 4E| 116 
[0101 oooo] _—8o]_—s50]_~—s120) 
|0101 0101] 85] 55] 125) 
[0101 0110] __—86]_ 561286 
ee eee 
0101 1001 
olor aioe ool eA ase 
[0101 1011] 91} 5B] 
[o101 1444] 95] SFL 137 
[0110 0000] _—96|_—sS0|_—_—1 40 
[0110 010] ~—98|_ a] 1.42) 
[0110 0011] 99] 63] 1433 
[0110 o1oo] 100] _—6 4144 
[0110 0101] 101] 65] 1455 
[0110 0110] 102] ~—66|_—si146 
[0110 1000] 104/68] 150) 
[0110 1001] 105] 69] 151 
[0140 1011] 107| ~—6BI— 153 
[0110 1101] 109] —6D|_—sa55 
0111 0001 113] 71] 161 
[0111 0100] ite] —74]_—164 
port sori 12s] 7B __ 173 
0111 aE 
RECESS Ne 
[0111 4110] 126] —7E|_—sat76 


(Continued) 
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Table 1.06. Continued 


| 1000 coco] 128] ~—80|_—200) 
[1000 o101| 133[ 85|_—205] 
[1000 o110] 134] 86] 206 
[1000 1001] 137] 89] 211 
}1000 1101] 141] D215 
| 1000 1110] 142) SE] 16 
| 1001 coool 1441 ~~ g0|_—220 
1001 0010} 146 g2| 222 
| 1001 0101] 149] ~~ 95] 2.25 
| 1001 o110] 150] ~—96|_—— 226 
| 1001 1000] 152] ~~ 98|__—230 
| 1001 1001} 153] ~—99]_—231] 
11001 1044 155| —9B|_——233| 
[1001 1101] 157] ~~ 9D} 235 
160 AO] 240 
165 A5| 245 
[1011 0000] 176] —BO|_~—260 
[1011 O110| 182] —Be|__—26 
[1011 1001] 185] BS] 2711 
[1011 1100] 188] —BC|_—274) 
[1011 1101] 189) —BD|__—275 
[1011 1144] 191] BF|__—277] 


To Use This Table: Find the value you want to look up by locating its binary equivalent in one of the left-most columns. 
Read the converted value in the appropriate column on the same row; e.g., the octal equivalent of 


i100 1011] 203) ~~ cB]__—3313 
1100 1100] 204] ~~ cc|_—s3314 
f 4100 1101] 205/ = cd]_ 315] 
1100 1110] 206] =| 316 
11100 1111] 207] = CF|_—s817 
11101 oo0o{ _208| —Do|_—s3:20 
1181 0010 210 D2 22 
1101 0011 


1101 1041 219] DB 3 
[4101 1100] 220] oc] 334 
1401 1101] 221] DD] 335 
1101 1110] 222] E336 
}1101 1144] 223] | 837 
[4110 0010] 226] ~—E2| 3.42) 
[1110 o100] 228] EA] 3.44 
[4440 o101) 229] ES} 3.45 
| 1110 0110] 230) —ES|_—346 
| 1110 1000] 232] ~—ES|_— 350) 
[1110 1001] —233/ EQ} 3511 
[4110 1014{ 235] BI 353 
}4410 1100] 236] =] 354 
P1110 1101] 237] ED|__—355 
[1140 1110] 238] ~—S E356 
4440 1111] 239] EF] 357 
361 
362 
P4441 1011{ 251] FB 3:73 
Pitt toi] 253, FD] 375) 
P4444 1141] 255] 


oO 


binary 1110 is 16 (the third column). 


See Also: 1.02. Hexadecimal to Binary Number Conversion 
1.10. Octal to Binary Number Conversion 
1.11. Decimal to Binary Number Conversion 


11 


12 


1.07. BINARY TO SIGNED DECIMAL NUMBER CONVERSION 


|_Binary _|Decimal | 
[0000 0000] _ 0 
| 0000_ 0001] 
[0000 0010] 2 
| 0000 0011] 3 
|0000_ 0100] 4 
[0000 0101] 5 
[0000 0110] 6 
[0000 O1ti] 7, 
[0000 1000] 8. 
| 0000 1001] 9 
| 0000 1010] 10 
[0000 1044] 11) 
[0000 1100] 12 
| 0000 11014] 13 
| 0000 1110] 14 
| 0000 1114] 15 
|.0001 0000] _ 16 
[0001 0001] 17 
|.0001 0010] 18 
| 0001 0011] 19 
|.0001 0100] 20 
[0001 0101] 21 
[0001 0110] 22 
|.0001 0111] 23) 


|.0001 1010] 26 
[0001 1011] 27 
| 0001 1100] 28 
|.0001 1101] 29 
| 0001 1110] 3:0 
[0001 4114] 37 
1.0010 0000] 3.2 
[0010 000i] 33] 
| 0010 0010] _ 3.4 
[0010 0011] 35 
| 0010 0100] 36 
[0010 O101] 37 
|.0010 0110] 38 
[0010 011i] 39 
| 0010 1000] 40, 
[0010 1001] 41 
[0010 1010] 42 
[0010 1011] 43) 
| 0010 1100] 44 
[0010 17401] 45) 
[0010 1110] 46 
[0010 1144] 47 
48 

| 0011 d00i] 49) 
| 0011 OO10] 50 
| 0011 00114] 51] 
| 0011 0100] 5.2 
[0011 101] 53 
| 0011 0110] 54 
|0011 014i] 55 
[0011 1000} 56 
[0011 1001] 57, 
| 0011 1010] 58 
1 59 

| 0014 1100] 60 
|0014 1101] 61 
}0011 1110] 62 
}0011 4111] 63} 


To Use This Table: 


See Also: 


| Binary __|Decimal | 
| 0100 0000] 64 
| 0100 0001] 65 
| 0100 o010] 66 
[0100 0011] 67 
| 0100 0100] 68 
| 0100 o10i| 69) 
| 0100 0110] 70) 
[0100 O11i| 71 
| 0100 1000] 72 
[0100 1001] 73) 
| 0100 1010] 74) 
| 0100 1011] 75 
| 0100 1100] 76 
[0100 1101) 77 
1.0100 1110] 78) 
1.0100 1111) 79) 
1.0101 0000] __—8 0 
|0101 0001] 81 
1.0101 0010] 82 
| 0101 0011] 83 
| 0101 0100] 84 
[0101 O10i] 85) 
| 0101 O110] 86 
[0101 0111] 87 


| 0101 1010) 90 
[0101 1011] 94 
[0101 1100] 92 
[0101 1101] 93 
[0101 1110] 94 
[0101 1111] 95 
| 0110 0000] 94 
| 0110 0001) 97 
| 0110 0010] 98 
[0110 001i] 99 
| 0110 0100] _100) 
[0140 0101] 104] 
| 0110 0110] 102] 
| 0110 0111] 103) 
[0110 1000] 104! 
| 0110 1001] 105) 
| 0110 1010] 106 
[0110 1011] 107 
| 0110 1100] 108) 
1.0110 1101] 109) 
| 0110 4110] 110) 
L110 4477] 414 

Pl 
1.0144 0001] 113 
| 0117 0010] 114) 
[0141 O11] 145 
| 0111 0100] 116) 
1.0111 0101] 117 
| O111 0110] 118 
}0111 O11i{ 119) 
[0111 1000] 120 
| 01114 1001 121] 
| O111 1010] 422) 

0111 1041 

| 0111 1100] 124 
[0111 1101{ 125) 
0111 1110] 126 
| O11 4444] 127 


|__ Binary _|Decimal | 
|_ 1000 0000] __-128 
| 1000 0001] -127 
| 1000 0010] -126) 
|_ 1000 0014] -125 
| 1000 0100] -124| 
|. 1000 0101] -123) 
| 1000 0110] -122 
| 1000 01144] -121) 
|_ 1000 1000] __-120 
| 1000 1001] -119 
| 1000 1010] -178) 
| 1000 1011] -117 
| 1000 1100] -116) 
| 1000 1101] -115 
| 1000 1110] -174 
| 1000 1411] -113 
|_ 1001 0000] -112 
| 1001 0001] -111) 
| 1001 0010] __- 110) 
| 1001 0011] -109 
| 1001 0100] __- 108) 
| 1001 0101] -107| 
| 1001 0110] -106 
| 1001 0114] -105 


| 1001 1001] -103) 
| 1001 1010] - 102) 
| 1001 1011] -101] 
| 1001 1700] - 100) 
| 1001 1101] -99 
| 1001 1110] - 98 
EE 
[1010 0000] - 96) 
|_ 1010 0001] - 95) 
| 1010 0010] _—- 94 
|_1010 0011] - 93, 
| 1010 0100] - 92 
| 1010 0101] - 97) 
| 1010 O10] -90 
| 1010 0111] - 89) 
| 1010 1000] ___—- 88) 
|_1010 1001] _—- 87 
| 1010 1010] - 86 
[1010 1011] -85 
| 1010 1100] - 84 
[1010 1101] -83 
|1010 1110] - 82 
1010 444i] 84 
|_1014 0000] ___- 80} 
| 1011 0001] -79 
| 1011 010] -78 
| 1011 0011] -77 
| 1011 0100] —-76 
| 1011 0101] -75 
| 1011 0110] -74 
| 4011 0111] -73 
| 1011 1000] - 72) 
[1014 1001[ -71 
|_1011 1010] = 70 
1011 i077;  -69 
| 1011 1100] _ _—- 68) 
| 1011 1101] - 67 
| 1011 1110) —- 66 
| 1011 1111] -65 


| Binary _|__Decimal_| 
| 1100 0000] 64 
| 1100 0001] 63 
| 1100 0010] 62 
| 1100. 0011} = 61] 
| 1100 0100] 6 0 
| 1100 0101] 59 
| 1100 0110] ss - 58) 
1100! OTT x, 2 S57 
| 1100 1000] Ss - 56 
[| 1100 1001] = 55) 
| 1100 1010] 54 
[| 1100 1011{ Ss - 53 
| 1100 1100] 52 
SEC) ee 
| 1100 1140] = 50) 
| 1100 1141] 49 
| 1101 0000] «48 
| 1101 0001] 47 
|_1101 0010] 46 
[| 1101 0011} 45 
| 1101 0100] 4 4 
| 1101 0101] 43) 
| 1101 0110] 4 
[| 1101 0144] 4 


| 1101 1001] Ss - 39 
| 1101 1010) i (ss«C- 383 
| 1101 1011, ~—Ss«t- 3: 
| 1101 1100] (ss - 36 
| 1101 1101] ss - 3 5 
| 1101 1110} ~~ 34 
| 1107 i111} - 33) 
| 1110 0000; (ss«C- 3: 
| 1110 0001] Ss - 3:11 
| 1110 0010} ~~ - 30 
| 1110 0011] =~ - 2:9 
| 1110 0100] (ss 28 
| 1110 0101] si - 2:7 
| 1110 0110] ss - 26 
| 14140 O111}] 255 
| 1110 1000} ss - 24 
| 1110 1001] ss - 23 
| 1110 1010] - 2 
[11410 1011, 21 
| 1110 1100] ss - 20 
| i110 1101] Ss - 1:94 
| 1110 1110] si - 183 
| 1110 1111{ 17 
| 1111 0000] ss - 1 
| 14111 0001] si - 155) 
| 1411 0010] - 144 
| 1111 0011] 133 
1111 0100] - 1:2) 
1111 0101] - 1:11 
14111 0110] ~— -10] 

er) 


w 


[=] 
tw 


1111 0111 
1111 1000i =i (ss - 8 
14111 10011 sir 7] 
1111 1010] = - 


a4aaa ana 5 


ttt Vil 


Pat 1100] a 
STEKO): 


Find the binary value you want to convert in one of the left columns. Read its 
corresponding signed decimal value in the same row in the column to the right. 


1.06. Binary Number Conversions 


Section 1 
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1.08. OCTAL TO DECIMAL NUMBER CONVERSION 


To Use This Table: Find the octal value in one of the left- 
most columns and read its corresponding 
decimal value in the column to its right in 
the same row 


Notes: Octal is rarely used for values greater 
than 128 decimal 


See Also: 1.03. Hexadecimal to Octal Number Conversion 
1.06. Binary Number Conversions 
1.13. Decimal to Octal Number Conversion 
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1.09. OCTAL TO HEXADECIMAL NUMBER CONVERSION 


a ar) | 140] 60 
| 143] 63) 
| 5] 


bi] 6 
| 10] 8. 
er) a) 


To Use This Table: Find the octal value in one of the 
left-most columns and read its 
corresponding hexadecimal value 
in the column to the right in the 
same row 


Notes: Octal is rarely used for values 
greater than 128 decimal 


See Also: 1.03. Hexadecimal to Octal Number Conversion 
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1.10. OCTAL TO BINARY NUMBER CONVERSION 


| __0| 0000 0000) 
| 6] 0000_0110) 
17; 0000 1111 
33! 0001 1011 


To Use This Table: 


Notes: 


See Also: 


| 40] 0010 0000) 
57; 0010 1111 
|__ 60] 0011 0000) 
| 65] 0011 0101] 
| __66] 0011 0110 
73! 0011 1014 


117| 0100 1111 
133! 0101 1011 


157] 0110 1111 
0111 0110 
173] 0111 1011 


Find the octal value in one of the left-most columns and read 
its corresponding binary value in the column to the right in 


the same row 


Octal is rarely used for values greater than 128 decimal 


1.06. Binary Number Conversions 
1.08. Octal to Decimal Number Conversion 
1.09. Octal to Hexadecimal Number Conversion 
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1.11 DECIMAL TO BINARY NUMBER CONVERSION 


[Dec | Binary _| 
| _00000_0000 
| 6|0000_0110 
| __8]0000_1000 
| 910000 100%] 
2210001 O11 
| 4510010_1104] 
| 46/0010 1110 
| 48/0011 0000 
| 52/0011 0100 


| 56/0011 1000 


To Use This Table: 


See Also: 


[Dec | Binary _| 
| 66/0100 0010] 
| 68/0100 0100) 
| 69/0100 0101) 
| 800101 0000! 
| 82/0101 0010] 
| 83/0101 _0011| 
8610101 0110 
| 89/0101 1001] 
| 90/0101 1010} 
| 96/0110 0000] 
| 98/0110 0010] 
| 99/0110 0011] 
119;0171 07117 
124 
0111 1101 

126 
127 


| Dec _| Binary | 
150[1001 0110 
| 1859/1001 1111 
| 1469/1010 1007 


191 


| Dec | Binary _| 
| 203/1100_ 1014 
| 205|1100 110] 
| 206/1100_1110 

21414101 0110 
| 220]1101_ 1100 
| 224)1101 1104 
| 


| 23411110 1010 


51 


111 =1411 


Find the decimal byte value you are looking up in one of 


left columns and read its binary value in the same row 
in the column immediately to the right. For example, a 
decimai vaiue of 43 wouid result in a binary vaiue 


of 0010 1011. 


1.06. Binary Number Conversions 
1.10. Octal to Binary Number Conversion 
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1.12. DECIMAL TO HEXADECIMAL NUMBER CONVERSION 


To Use This Table: 


See Also: 


| 10000 
20000 
30000 


[| 500] i F4 


Find the decimal value in the left column and read the corresponding hexadecimal 
value in the same row in the column to its right. If you are converting a decimal 
number larger than 100, you may have to perform the conversion in steps, adding 
the results together. For example, to convert 12345 into hex, first obtain the hex 
value of decimal 10000 (2710H), then add this to the value for 2000 decimal 
(7DOH), then add this to the value for 300 decimal (12CH), then add this to the 
value for 45 decimal (2DH). The proper result is 3039H; remember that the 
numbers you are adding are in hexadecimal. (See 1.04. Hexadecimal Addition Tables) 


1.01. Hexadecimal to Decimal Number Conversion 
1.04. Hexadecimal Addition Tables 
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1.13. DECIMAL TO OCTAL NUMBER CONVERSION 


[Dec | Octal_| 
ae) ae 
a 


| Dec__| Octal _| 
| 600] 1130) 


| 900] 1604) 
| 2000] _3720/ 
| 5000] 11610) 
| 50000} 141520) 
| 60000] 165140) 
|_70000| 210560) 
nnn eae 


To Use This Table: Find the decimal value in the left column and read the corresponding octal value 
in the same row in the column to the right. If you are converting a decimal number 
larger than 100, you may have to perform the conversion in steps, adding the 
results together. For example, to convert 12345 into octal, first obtain the octal 
value of decimal 10000 (23420), then add this to the value for 2000 decimal 
(3720), then add this to the value for 300 decimal (454), then add this to 
the value for 45 decimal (55). The proper result is 30071; remember that the 
numbers you are adding are in octal. 


See Also: 1.08. Octal to Decimal Number Conversion 
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1.14. TWO'S COMPLEMENTS 


| Binary _|Complement _ 
| 4444 1111] 0000 0001) 
[1111 1110] 0000_0010 
[11411101] 0000 0011] 
| 1111 1100] 0000 0100) 
| 1111 1011] 0000_0101) 
| 1411 1010] 0000_0110 
|. 1141 1001] 0000_0111) 
| 1141 1000] 0000 1000 
| 11440111] 0000 1001) 
| 1111 0110] 0000 _1010 
|. 1414 0101] 0000_1011) 
| 1111 0100] 0000_1100) 
| 1414 0014] 0000 1101] 
| 1111 0010] 0000_1110 
|. 1111 0001] 0000-1111) 
|. 1111 0000] 0001 0000 
| 1110 1114] 0001 0001] 
| 11101110] 0001 0010 

1170 1101 
|. 1410 1100] 0001 0100 
|. 11101011] 0001 0101 
| 1110 1010] 0001 0110 
[1110 _1004/ 0001 01411, 
[1110 1000] 0001 _1000 
| 1110 0111] 0001 1001 
| 1110 0110] 0001 1010 
[1110 0101] 0001 10111 
| 1110 0100] 00011100) 
| 1440 0014] 0001 1104] 
1.1110 0010] 00011110) 
[1110 0001] 000111111 
| 1110 0000] 0010 0000 

1101 1111] 0010 0001 
[11011110] 0010 0010) 
| 1101 1104] 0010 0011] 
| 1101 1100] 0010 0100) 
} 1101 1011] 0010 0101] 
[1104 1010) 0010 0110 
| 1101 1001] 0010 01114) 
| 11011000] 0010 1000 
| 11010111] 0010 1001 
| 1101 07410] 0010 1010 
| 1101 0101] 0010 1011 
| 1101 0100] 0010 1100 
| 1101 0014] 0010 1103] 
| 1101 0010] 0010 1110) 
| 1101 0001] 00101111] 
1.1101 0000} 0011 0000) 
| 1100 1111] 0011 0001 
| 11001110] 0011 0010 
| 11001101] 0011 00114, 
[1100 1100] 0011 0100; 
|. 1100 1011] 0011 0103] 
| 1100 1010] 0011 0110 
| 1100 1001] 0011 0111] 
| 11001000] 0011 1000 
| 1100 0111] 0011 1001] 
|. 1100 0110] 0011 1010 
| 1100 0104] 0011 1011) 
| 1100 0100] 0011 1100 
| 1100 0011] 0011 1101) 
| 1100 0010] 0011 _1110 
1100 0001[ 0011 1111 


1100 0000] 0100 0000 


To Use This Table: 


(=) 


See Also: 


| Binary _|Complement_ 
| 101111114] 0100 0001 
|. 10111110] 0100 0010) 
| 1014 1101] 0100 0011) 
| 10141100] 0100 0100 
| 10141011] 0100 0101] 
|. 1011 1010] 0100 0110) 
| 1014 1003] 0100_0111) 
| 1011 1000] 0100_1000) 
| 1011 0414] 0100 1001 
|. 1011 0110] 0100 1010) 
| 1011 0101] 0100_ 1011 
| 1011 0100} 0100 1100) 
| 1014 0011] 0100 1104 
| 10114 0010] 0100 1110 
| 1011 0001] 01001114] 
| 1011 0000] 0101 0000 
| 1010_1114] 0101 0001] 
| 1010 1110] 0101 0010 

1010 1101] 0101 0011 
|. 1010 1100} 0101 0100) 
| 1010_ 10114] 0101 _0101 
| 10101010] 0101 0110 
| 1010 10014] 0101 0114] 
|. 1010 1000] 0101 1000 
| 1010 0114] 0101 1001] 
| 1010 0110] 0101 _1010 
| 1010 0101] 0101 1011 
| 1010 0100] 0101 _1100 
| 1010 0014] 0101 1101) 
| 1010 0010] 0101 1110 
| 1010 0001] 01011111] 
| 1010 0000] 0110 0000 


| 10011110] 0110 0010 
| 10011104] 0110 0011] 
| 10011100] 0110 0100 
| 10011014] 0110 0101 


| 1001 1001] 0110 0111] 
| 1001 1000] 0110 1000) 
| 1001 0111] 0110 1001] 
| 1001 0110] 0110 1010) 
| 1001 0101] 0110 1011] 
| 1001 0100] 0110 1100] 
| 1001 0011] 0110 1101] 
| 1001 0010] 0110 1110) 
| 1001 0001] 0110 1111] 
| 1001 0000] 0111 0000) 
| 1000 1111] 0111 0001] 
| 1000 1110] 0111 0010) 
| 1000 1101] 0111 0011] 
[1000 1100] 0111 0100) 
| 1000 _1041| 0111 0101] 
| 1000 1010] 0111 0110) 
[1000 1001] 0111 0111 
| 1000 1000] 0111 1000] 
| 1000 0111] 0111 1001] 
| 1000 0110] 0111 1010) 
| 1000 0101] 0111 1011, 
| 1000 0100] 0111 1100 
| 1000 0011] 0111 1101] 
| 1000 0010] 0111 1110) 
| 1000 0001{ 0111 1111] 
| 1000 0000] 1000 0000) 


(2) 


|__ Binary __| Complement _| 
| 0144 1114] 1000 0001] 
| 0111 1110] 1000 0010 
| 0111 1101] 1000 0011] 
| 0111 1100} 1000 0100} 
| 0144 1041] 1000 0101 
| 0111 1010] 1000_0110 
| 0111 1001] 1000_0111] 
| 0111 1000} 1000 1000} 
| 0111 0111] 1000 1004 
| 0111 0110] 1000 _ 1010 
| 0111 0101] 1000 1011 
| 0111 0100] 1000 1100) 
| 0111 0011] 1000 1101] 
| 0111 0010] 1000_1110 
| 0111 0001] 1000 1111) 
| 0111 0000] 1001 0000 
| 0110 1111] 1001 0001) 
| 0110 1110] 1001 0010) 

0110 1101] 1001 0011 
| 0110 1100} 1001 0100 
| 0110 1014] 1001 0101] 
| 0110 1010] 1004 0110] 
|_0140 1001] 1001 0114 
| 0110 1000] 1001 1000 
| 0110 01114] 1001 1001] 
| 0110 0110{ 1001 1010 
| 0110 0104] 1001 1011 
| 0110 0100] 1001 1100 
| 0110 0011] 1001 1101] 
| 04110 0010} 10011110 
| 0110 0001] 1001 1111 
| 0110 0000] 1010 0000 

0101 1111 
| 0101 1110] 1010 0010) 
|0101 1101] 1010 00114] 
| 0101 1100] 1010 0100} 
| 0101 1014] 1010 0101] 
| 0101 1010) 1010 0110 
| 0101 1004] 1010 0111) 
| 0101 1000] 1010 1000) 
| 0101 0111] 1010 4001) 
| 0101 0110] 1010 1010} 
| 0101 0101] 1010 1011] 
| 0101 0100] 1010 1100} 
| 0101 O11] 1010 1101] 
| 0101 0010] 1010 1110 
| 0101 0001] 1010 1111] 
| 0101 0000] 1011 0000} 
| 0100 1114] 1014 0001) 
| 0100 1110) 1014 0010] 
| 0100 1101] 1011 0011] 
| 0100 1100] 1011 0100 
| 0100 1014] 1011 0101) 
| 0100 1010] 1011 0110 
| 0100 1001] 1011 0111) 
| 0100 1000{ 1011 1000) 
| 0100 oO111[ 1011 1001] 
| 0100 0110] 1011 1010 
| 0100 0104] 1011 1014] 
| 0100 0100] 1011 1100 
| 0100 0011] 1011 1101) 
| 0100 0010] 1011 1110) 
| 0100 0001] 1011 1111 
| 0100 0000] _1100 0000] 


| Binary __| Complement _| 
| 0014 11144] 1100 0004] 
| 0011 1110[ 1100 0010 
| 0011 1104{ 1100 0011 
| 0011 1100[ 1100 0100) 
| 0011 1011] 1100 0104] 
| 00141 1010] 1100 0110] 
| 0011 1001} 1100 0111] 
| 0011 1000] 1100 1000 
| 0014 0111] 1100 1001) 
| 0041 0110] 1100 1010 
| 0011 0101] 1100 1041) 
| 0011 0100] 1100 4100 
| 00114 0011] 1100 1101) 
| 0011 0010] 1100 1110} 
| 0011 0001] 1100 11114) 
|_ 0011 0000] 1101 0000) 
| 0010 1141{ 1101 0001] 
| 0010 1110[ 1101 0010) 
| 0010 1101 


0010 1100 

| 0010 1011] 1101 0101) 
| 0010 1010[ 1101 0110) 
| 0010 1001] 11010111] 
| 0010 1000] 1101 1000 
| 0010 O111{ 1101 1001] 
| 0010 0110] 1101 1010} 
| 0010 0101] 1101 1011, 
| 0010 0100] 1101 1100) 
| 0010 0011] 1101 1101 
| 0010 0010] 1101 1110 
| 0010 0001] 1101 1111) 
|_0010 00d] 1110 0000 
0001 1111/1110 0001 

| 0001 1110] 1110 0010 
| 0001 1101] 1110 00114] 
| 0001 1100] 1110 0100 
| 0001 1011] 1110 o101 
|_ 0001 1010] 1110 0110) 
| 0001 1001] 1110 0111) 
| 0001 1000] 1110 1000 
| 0001 0114] 1110 1001] 
| 0004 0110] 1110 1010 
| 0001 0101) 1110 1014] 
| 0001 0100] 1110 1100) 
| 0001 00114] 1110 1101 
| 0001 0010] 1110 1110] 
|_ 0001 0001] 1110 1111] 
| 0001 0000] 1111 0000) 
| 0000 1111] 41111 0001) 
| 9000 1110] 1111 0010 
| 0000 1101] 1111 0011) 
| 0000_1100] 1111 0100 
| 0000 1011] 1111 0101) 
| 0000 1010[ 1111 0110) 
| 0000 1001{ 1111 0111) 
| 0000 1000[ 1111 1000) 
| 0000 0114] 1111 1004] 
|_ 0000 0110{ 1111 1010 
| 0000 0101] 1441 1041) 
| 0000 0100] 1111 1100 
| 9000 oo11{ 1111 1101] 
| 0000 0010] 11111110) 
P4444 1144) 


0000 0001, 1111 1111 


0000 0000} 0000 0000 


Find the binary value you want to convert in one of the left columns. Read its 
corresponding two's complement value in the same row in the column to the right. 


1.06. Binary Number Conversions 
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1.15. COMMON 8086 FAMILY DATA FORMATS 


high word (address n+1) low word (address n) 
<--Most Significant Least Significant- -> 


Byte 
Word 


eee een oer tee eRe ron, 
Double Word |31/30/29[28/27[26] 25] 24] 23] 22] 21] 20] 19] 18] 17116] 15] 14/13/1211] 10] 9] 8} 7] 6] 5] 4} 3} 2] 4] | 
A 


| 
| 
| 
Sign Bit (if used) 


Notes: Numbers in boxes are the bit numbers; note that the numbering of bits 
starts with the least significant bit labeled as zero 


Integer Storage Abilities Smallest Integer Value Largest Integer Value 


Nibble [ 15 
3 6 | 
| 
Byte | 
7 6 0) | 
| 
Word | 32,767 
15 14 0 | 
| 
Double Word -2,147,483,648 2,147,483,647 
371 30 0 
Notes: Numbers beneath boxes indicate bit numbers (high=most significant) 
See Also: 1.14. Two's Complements 


1.16. Common Numeric Data Formats 
1.17. Common String Formats 
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1.16. COMMON NUMERIC DATA FORMATS 


8087 Word Integer 


8087 Short Integer 


8087 Long Integer 


8087 Packed Decimal 


8087 Short Real 


8087 Long Real 


8087 Temporary Real 


IEEE Fioating Point 


MASM Long Real (DQ) 


MASM Short Real (DD) 


Notes: 


15 14 0 
31 30 0 
63 62 0 
18 consecutive 4-bit packed decimal values 
79 78 7271 0 
1.0 assumed 
/ 
Biased exponent_(7FH 
31 30 23 22 0 
1.0 assumed 
/ 
Biased exponent (3FFH | CSignificand 
63 62 5251 0 
Explicit 1.0 
Biased exponent (3FFFH | | CSignificand Cd 
79 78 64 6362 0 
1.0 assumed 
/ 
Biased exponent (3FFH)| | ———Significand 
63 62 5251 9 
1.0 assumed 
/ 
Biased exponent (81H 
63 56 5554 Q 
1.0 assumed 
/ 
Biased exponent (81H it | Signiticand 
31 24 2322 0 


«Numbers beneath boxes indicate bit numbers (high=most significant) 

°A bit value of 1 in the sign position (+) indicates the value is negative 
*Exponent specifies the power of two by which the significand must be 
raised to obtain the value of a real number 

*Significand specifies a binary value to be raised by the exponent 

*Note that some data formats are "normalized" (i.e., have an assumed 
left-most bit of 1). Also, note that the decimal point in real numbers will 
be to the right of the left-most digit in the significand. 

*The IEEE floating point format has an assumed high-order bit 

of 1 (i.e., is “normalized") 

*Note that the exponent for IEEE floating point numbers is “biased” by an 
implementation-dependent amount. For the 8087, the real 

exponent = exponent - 1023. 
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Table 1.16. Continued 


Layout of 8087 Data in_Memor 
Byte Legend 
Number jb=binary digit 
e=exponent bit 


high 9 s=significant bit 
| 8 t=two's complement bit Ibbbb | bbbb | eeeeeeee 
| 7| — |tesign bit [bbb _[bbbb | Issssssss | 
| 6 u=unused bit tttttttt Ibbbb | bbbb | I ssssssss | 
Position 5 tttttttt I ssssssss | 
in 4 tttttttt [bbbb_|bbbb_| ISSSSSSss | Issssssss | 
Memory 3 tttttttt [bbbb_|bbbb_| Issssssss| _|ssssssss| _[ssssssss| 
| 2 tttttttt Lbbbb_|bbbb | Issssssss| —_[ssssssss| 
| 1 tttttttt 
low O} [tttttttt tttttttt lbpbb_[bbbb | ___[ssssssss__| __|ssssssss| _[ssssssss| 
Word Short Long Packed Short Long Temporary | EEE 
Integer Integer Integer Decimal Real Real Real FP 
To Use This Table: This table shows where each bit position is stored in memory, and what it is used for. Each letter or symbol 
in the boxes represents one bit (lower right is the least significant, upper left is most significant); each row 
represents one byte in memory. 
Numeric Ranges Acceptable to Data Formats 
32,767 
8087 Short Integer -2,147 483 648 2,147 ,483,647 
9,223,372 036,854,775,80 
-(10418)-1 10*18)- 
8.43 x 104-3 3.37 x 1043 


1.67 x _10*30 
1.2 x_10%493 
1.67 x_10%30 


4.19 x_10*-30 
3.4 x _10°-493 
4.19 x _10*-30 


t 


MASM Short Real 
Source: Intel 8087 Data Book, IEEE 
See Also: 1.14. Two's Complements 


1.15. Common 8086 Family Data Formats 


1.17. COMMON STRING FORMATS 


DOS Command Line 


0 1 127 
DOS Display String 
(Int 21, Function 9) |_____String, 
0 Length+1 
asciz |____ String 
0 Length+1 
cy [String 
0 Length+1 
Pascal* [Strength] _—= String 
0 2 Length+2 
BASICA** 
(Microsoft BASIC) [Length [| Pointer] -------- > 
0 1 2 Pointer Pointer + Length 
Notes: **Not all C and Pascal compilers follow these formats exactly, but this is the 
recognized standard for each 
***Note that for BASICA, the string and the information about it are not stored 
consecutively in memory 
See Aiso: 1.15. Common 8086 Family Data Formats 


1.16. Common Numeric Data Formats 


1.18. COMMON MEMORY AREA TERMINOLOGY 


Byte | 8] 256 
4294967296 
128} CSN 
Page «| 2048|_ SSN 


See Also: 1.27. Powers of Two 


Description 


Binary digit - a single digital element 
ne-half a byte is a "nibble" 
tandard "cell" 


— 


086 famil 


m 
6 


5536 ¢ 


allest memor 


of data, especially ASCil characters 


of CPUs deal with this amount of data at a time 


area that can handle an 8086 segment:offset address 


consecutive bytes of data 
56 consecutive bytes of data 


024 bytes 
048576 bytes 


onsecutive bytes of data 


Conventional Use 
Boolean value 


Binary Coded Digit (0-9) or hex digit (0-F 
ASCII character 


2 pages = 1 sector of data 
DS, CS, ES, or SS segment 
NA 
NA 


yoogeoinos Od 


€¢ 
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1.19. BINARY CODED DECIMAL NUMBER FORMAT 


Nibbie (one BCD value 


| Decimal__|  BCD__ 


0000 


Byte (two BCD values 
| Decimal | BCD i 
| ————«00]_0000 000 
| 6} 00000110] 
0000 0111 
| «80000 _1000] 
| C09] 00001001 

22| 0010 0010 


(=) 


oO 


(=) 


0010 0111 
0010 1001 


32}; 0011 0010 
0011 0011 


0100 011 


0 
0 
1 
1 


|_Decimal__| BCD __| 
| 50} 01074 0000) 


| 58] 0101 1000) 
| 59} 01014 1001) 
| —«B0}_-0110 0000) 
| 64} 0110 0100) 
| 65] (0110 0101 
| 66}_(0110 0110) 
| 68] 0110 100 
| 9} 0410 1007] 


| Decimal__| BCD __ 
| 80] 1000 0000} 

8i} 1000 0001 
| 82] 1000 0010 
| 84] 1000 0100 
| 86] 1000 0110 
| 89] 1000 _ 1003] 
| 90] 10010000) 
| 95] 1001_ 0107] 
| 96] 1001_0110 
| 98] 1001_ 1000 


0 
1 
| 99] 1001 1004) 


Two binary coded digits may be stored in one byte, as shown in the lower table 


0010 0100 


Notes: 


See Also: 1.11. Decimal to Binary Number Conversion 
1.15. Common 8086 Family Data Formats 


1.16. Common Numeric Data Formats 
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1.20. ASCII] CONTROL CODES 


[Dec [Hex | Binary Mnemonic| ——sName dL Cii‘“‘“‘(COC#C#C#C#C#C‘#Cefinition =i 
fo] 00] 0000 oooo|Nu [Null ~=—s—C~C~CSCSCSC*dr' Space’ ‘filler charraactter/useed in output timing for some device drivers _| 
| 4] 01] 0000 0001/SOH _—s([Start of header ——_—‘| Marks beginning of message header 

| 4] 04[ 0000 o100/EoT _|End of transmission _—s([Marks end of transmission session 
5| 05| 0000 0107/ENQ inquiry 


Pa ee re | "Yes" answer to queries or "ready for next transmission"/ used in 
asynchronous protocols for timing 

| 7] 07] c000 0111/B. Bell == C= Rings bell or audible alarm onterminal Cd 

| 8] 08] 0000 1000]/BS___—'|Backspace_————SCSC*idtMvees Cursor ppossiition back one character Cid 

| 9| 09] 0000 1001|HT Horizontal tab__—————s| Moves cursor position to next tab stop online Ci 

| 644] OB] 0000 1011/VT —s‘ [Vertical tab Moves cursor position down to next "tab line" 

| 42} cl 0000 1100] [Form feed === Moveess cursor position to top of next page 

| 13{ 00] 0000 1101/GR__1Carriage._return_{Moves_cursor_o- ett maygig 
1 4) OE! 0000 ue 8) Shift out Next characters do not follow ASCI! definiti ions 

| 15{ OF] 0000 1111/SI_ [Shift in_ Ss Next characters revert to ASCII meaning 

acl aan woe — ee eee Used to control transmissions using “escape sequences" 

Not defined; normally used for ON controls; usually user defined 

Not defined; normally used for ON conirols; usually user defined 

Not defined; normally used for OFF controls; usually user defined 

Not defined; normally used for OFF controls; usually user defined 


21 15) 0001 0101 ee acknowledgment |"No" answer to questions or “errors found, retransmit’/used in 
asynchronous protocols 


| 23] 17| 0001 0111]ETB __|End of transmission block [Marks block boundaries in transmission 
} 25] 19] 0001 1001/EM | End of medium Marks end of physical media, as in paper tape 

| 26] 4A] 0001 1010/SUB [Substitute _—==——«| Used to replace a character known tobe wrong 
271 te] oot 1077] e80 [Escape Maris baginring of an Escape contol sequence 
| 28] ici ooot 1100/FS__—[File separator __———|Marker for major portion of transmission 
| 29] 1D] 0001 1101/GS __—‘|Group separator Si Marker for submal or porion of Hans Mission 

| 30{ iE] 0001 1110[/RS___—[Record separator___——([Marker for minor portion of transmission 
| 31] iF} ooot 1111]US [Unit separator _——|Marker for most minor portion of transmission 


Notes: «ASCII control codes are sometimes used to "formalize" a communications session between communications devices 
*DC1, DC2, DC3, DC4, FS, GS, RS, and US all have user-defined meanings, and may vary in use between 
sessions or devices 
*DC4 is often used as a general "stop transmission character" 
*Codes used to control cursor position may be used to control print devices, and move the print 
head accordingly. Not all devices support the full set of positioning codes, however. 


See Also: 1.21 ASCII Character Set 
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1.21. ASCIl CHARACTER SET 


[Dec [Hex [octal | Binary | Name ___| Character _| 
| 0} oof 0] 0000 cooo|NKL_ Cs None 
2] 02] 2} 0000 oo1oSTX BT 
| 4{ oa 4[ 0000 o1oofeor., = 
| 5} 05 5] 0000 o10v/eNQ. MES 
P 6] O6| 6] 0000 o110]ACK, A 
| 7; o7| _—7| 0000 o1ts[BEL_ 
| 8| os 10] 0000 too0/Bs_ CAH 
| gf oof 11] 0000 1001]/HT._ 
| iit opf 13] oo00 to1sfvr KS 
P| 12{ oc] 14) 0000 1100] 
| 13{ op] 15] 0000 1101]CR_—— 
| 14] E16] 0000 1110/90 AN 
[16] 10] 20] 0001 ooooJDE AP 
| 20] 14 24] 0001 o100/pca AT 
22 16 26; 0001 O110;SYN ave 
| 23[ 17] 27] 0001 O111/ETB CW 
|_25] 19] 31] 0001 1001/EM_ AV 
| 27; 1B] 33] 0001 1o11JESC 
| 29f io] 35{ 0001 tiosfos_ id 
EER ie as 
ey a a a ee (ee 
| 33] 21/411 0010 a001|exclamation point |! 
| 34{ 22] 42] 0010 0010|quotation mark" 
| 35| 23] 43] 0010 0011|/number sign |# 
| 36] 24[ 44/0010 0100|dollar sign S$ 
| 38] 26] 46/0010 O110|ampersand —1& 
|_39|_ 27| 47] 0010 o111/apostrophe | 
| 40] 28] 50] 0010 1000|opening parenthesis |(__ 
| 41{ 29] 51] 0010 1001|closing parenthesis |) 
| 42] 2Al 52] 0010 1010lasterisk ss s*} 
| 43{ 28] 53] 0010 1011[plus sign + 
44} 2cl_ 54/0010 1100/comma_ 
| 45| 2D] 55] 0010 1101|hyphen or minus sign|- 
| 46, 2] 56] 0010 1110[period = 
| 48] 30] _60| 0011 0000|zero 
| 49] 37] 61] 0011 o001]one dt Cd 
| 50] 32] 62] 0011 0010/two Cd 
| 52] 34] 64] 0011 o100/four 4 
P| 53{ 35] 65] 0011 o10i|five SS 
| 54| 36] 66] 0011 O1tolsix, Cd 
55| 37 67| 0011 0111|seven 7 
| 56] 38 70| 0011 1000/eight Ss sd 
| 57| 39] 71/0011 1001|nine 
| 58] 3A} 72] 0011 1010|colon ts 
| 59] 3B] 73/0011 1011|semicolon S|; SC 
< 
> 
| 3FL__ 77/0011 1111] question mark |? 


Notes: *IBM does not use the ASCII codes for ail 
characters, using, for example, the lower 32 
characters for graphics (See 1.22. IBM ASCII 
Character Set) 

**ASCII defines characters 0-31 to be control 
characters (or nonprinting characters). On many 
systems the characters will display as shown 
and you can use the control sequence shown to 


OID Io 
WIN |= 
Dw ID [wo 


tee) 
mT 


enter these values from most systems’ keyboards. 


Section 


[Dec [Hex |Octal | Binary | Name ___| Character _| 
| 64; 40] 100 0100 o00djat sign Ss |@ 
| 66] 42] 102] 0100 oot10|capital BB 
| 68| 44) 104) 0100 0100|capitalD_ [DS 
|_ 69} 45] 105] 0100 O101jcapitalE Fs [E_ 
| 70] 46] 106 0100 Ot10[capital IF 
| 73] 49] 1114/0100 1001|capital | ft 
| 77| 4D] 115] 0100 1101/capital MIM 
| 78] 4E] 116] 0100 1170[capitalN IN 
| 79] 4F| 117] 0100 1111JcapitalQ JO 
| 80] 50] 120] 0101 o0dd|capital PP 
| 81] 51] 124] 0101 o00i|capitalQ SQ 
| 82] 52] 1221 0101 o0rd|capital RR 
| 84] 54] 124] 0101 0100[capital TTT 


| 85} 55] 125] 0101 0101 
86] 56l 126] 0101 O110lcapital V v 
0101 O11i|capitalw |W 


| 88] _58[ 130] 0101 1000|capitalx = Ss [Xs 
| 89{ 59[ 134] 0101 1001[capitalY —sTY 
| 90] 5A 132] 0101 1010[capialz Ss ssd(Z Cd 
| 91] 5B] 133] 0101 1011/opening bracket [[ 
[93] 5D] 135] 0101 1101|closing bracket [js 
| 94] 5e| 136] 0101 1110[caret SCS 
[95] 5F| 137] 0101 titijunderscore | 
[96] 60] 140| 0110 0000|grave = =| i 
| _97| 61| 141] 0110 0001|Iowercase A [aC 
| 98] 62] 142] 0110 0010|lowercase Bib SCs 
99] 63] 143] 0110 0011|lowercaseC Ss [c —*” 
| 100] 64[ 144] 0110 0100|lowercaseD Ss [ad Sid 
| 101| 65] 145] 0110 O101|lowercaseE fe” 
|102| 66| 146] 0110 0110|lowercase Ff 
[103] 67] 147| 0110 Oi1i|lowercaseG gs 
| 104) 68] 1500110 1000|lowercaseH [hid 
| 105] 69| 151] 0110 1001|lowercase!  —Ssfi_ SC 
| 106] 6A] 152] 0110 1010|lowercase JG 
[ 107, 6B] 153] 0110 1011|lowercase K(k 

108] 6C] 154[ 0110 1100|lowercaseL st 
[109] 6D] 155] 0110 110i|lowercase Ms [mi 
| 140| 6E| 156] 0110 1110|lowercase Ns [ns 
[111] 6F| 157] 0110 111i|lowercaseO foi” 
[112] 70] 160] 0111 0000|lowercase Ps [p SC 
Y 113] 71] 164] 0111 0001|lowercaseQ [qi 
[114] 72] 162] 0111 0010|lowercaseR sr Si 
| 115| 73] 163] 0111 O011|lowercaseS [si 
| 116| 74] 164] 0111 0100|lowercase T [tS 

119 77 167] 0111 0111|lowercase W Ww 
| 121] 79| 171] 0111 1001[lowercase Yity i 
122] 7al_ 172] 0111 1010|lowercasezZ sz Cid 
| 123[ 7B] 173] 0111 10i1|opening brace «it SC 
| 124] 7c] 174] 0111 1100|vertical line S| SC 
| 125| 7D] 175] 0111 1101|closing brace i} 
| 126] 7e] 176] 0111 1110|tilde ~ 
0111 1111/Da ~——it~=~*~C~*C*d@Slete@’—C 


See Also: 1.20. ASCII Control Codes 
1.22. IBM ASCII Character Set 
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1.22. IBM ASCII CHARACTER SET 


[Dec |Hex octal] Binary | Name___—| Character | 
| of oof of0000 cood|biank | 
| 2] o2{ 2/0000 0010|inverse happy face |® 
| 3 os] 3/0000 cori{heart TH 
| 4[ 04] 4/0000 ot00|diamond st 
| 5[ 05] 5/0000 otoifclub 
| 6| 06] _6{0000 0110jspade 
| 7] o7{_ 7/0000 o11t}oullet 
| s{ o8| 10[0000 1000|inverse bullet | 
|_g] o9| 1110000 1001Jcircle STO 
| 11] op] 13[0000 t011|male sign 
| t2{ oc] 14/0000 1100/female sign SP 
| 13{ ob] 150000 110%Jsingle note S| 
| 14] oF] 16/0000 1110|doublenote 1) 
| 15| OF] 17/0000 1411Jsun 
| 16| 10] 20/0001 ooddlright triangle [> 
| 17| 14] 2110001 odoijleft triangle Sf < 


| 14] 24/0001 0100|paragraph sign ss [Q( i 
| 24] 15] 25/0001 0101|section sign = «|S i 
| 22! 16| 26/0001 0110|rectangular bullet [= i 
| 23[ 17] 27/0001 0111|up/down to line [¢ | 
| 29] 1D| 35[0001 1101|left/right arrow | | 
| 30] 1E| 36[0001 1110|up triangle = [4 
| 34] 1F| 37/0001 1111]down triangle = [% is 

33{ 21| 41/0010 o001\exclamation point |! i 
[34] 22] 42/0010 0010|quotation mark —s[" 
| 35] 23| 43/0010 0011|number sign sss [# 


4510010 O10i|percent sign |% 
| 38{ 26] 46|0010 O110|ampersand | 
| 39] 27] 47[0010 O111J apostrophe 
| 40] 28] 50/0010 1000lopening parenthesis |( 
| 41] 29] 51/0010 1001|closing parenthesis |) 
| 42{ 2a] 52[0010 1010Jasterisk 
| 44{ acl 54/0010 1100\comma 
| 45] 2D| 55/0010 110% |hyphen or minus sign |- | 
| 46| 2e| 56/0010 1110[period ts 
| 48] 30] 6010011 oo0d|zero 
| 49[ 31] 61/0011 o0difone 
| 52] 34] 64/0011 o100/four 
| 54] 36] 6elooi1 ortosix 
| 56| 38] 70/0011 toodjeight 
| 57| 39] 71/0011 1001|/nine 
| 58] 3A] 72[0011 1010|colon 
| 59] 3B] 73/0011 1011|semicolon ts 
| 60] 3c] 74/0011 1100|less than sign [x 
| 61| 3D] 75/0011 110%Jequal sign [= 
> 


Dec [Hex | inary | Name _[Character 
| 64] 40] 100/0100 ooodlatsign = sd @C 

65| 41] 1041/0100 O001|capital A C(A Cd 
| 66] 42] 102/0100 0010|capitalB CIBC 
| 68] 44] 104[0100 0100|capitalD  =—=—s[D Si 
| 69] 45] 4105/0100 0101|capitalE = [ECC 
| 70] 46] 106|0100 O110|capitalF = [FC 
| 73] 49] 1141/0100 1001|capital | Ss st Cd 
| 77| 4D] 1145/0100 1101|capital MM 
| 78] 4€] 1146/0100 1110[capitalN [IN 
| 79] 4F] 1147/0100 1111\capitato = [Od 
| 80] 50} 120/0101 o000|capitalP Ss PC 
| 81] 54] 12110101 0001|capitaaQ ss TO 
| 82] 52] 12210101 0010|capitalR =—ss—s[R_s 


i Ss 
| 84] 54] 124/0101 0100]capital Ts TC 
| 86| 56] 126/0101 0110|capitalv CVC 
| 89] 59] 1341/0101 1001|capital Y CY 
| 90] 5A] 1732/0101 1010|capitalZ ZC 
| 91] 5B] 133[0101 1011]opening bracket —s[T si 
| 93] 5D] 135/0101 1101|closing bracket_ |]? 
| 94] SE] 136/0101 1110[caret = dCs 
| 95] 5F| 137[0101 1111]underscore sss] SC 
| 96] 60} 14010110 0000|grave ; 
| 97; 61] 1441/0110 0001|lowercase Aa Cd 
| 98] 62] 142/0110 0010|lowercase Bib 
| 99] 63] 143/0110 0011}lowercase Cc 
[100] 64] 144/0110 0100|lowercaseD sd SC 
[101] 65] 145[0110 0101|lowercaseE fe id 
[102] 66] 146[0110 0110|lowercase Fs 
[103] 67| 147]0110 O111|lowercaseG sg 
[104] 68] 150/0110 1000|lowercase Hs [hs 
1105] 69| 151/0110 1001|lowercase | sti 
[106] 6A; 152]0110 1010|lowercase JG CC 
1107] 6B] 153[0110 101i|lowercase KK 
[108] 6C]_ 154/0110 1100|lowercaseL sti 
1109] 6D] 155/0110 1101|lowercase Mm 
1110[ 6E| 156/0110 1110|lowercase N [ni 
[114] GF] 157/0110 1111I]lowercaseO sto Cd 
f112[ 70] 160/0111 0000|lowercase Pp 
f113[ 71] 161]0111 O001}lowercaseQ qd 
1115] 73[ 163/0111 O011|lowercase Sis 
1117] 75| 165]0111 0101|Iowercase Uj 
[119[ 77] 167[0111 0111]lowercase Ws lw 
[121] 79] 1741/0111 1001|lowercase Ysdty, 
[122] 7A] 1472/0111 1010|lowercaseZ sz Cd 
[123[ 78] 173[0111 1011[opening brace sdf Cd 
1124] 7C|_174[0111 1100|vertical line  —ssd(| SC 
[125 7D] _175[0111 1101[closing brace ss} CC 
[127] 7F] 177/0111 1111[smali house sO 


(Continued) 
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Table 1.22. Continued 


Dec |Hex Octal | Binar 
EET aCe ET or a 


ri2al_s1] 201]1000 0004 
é 
F131] 83] 203[1000 0011]a circumfex a __| 
rr32]_4|204|1000 0100[aumiat___ja___ 
| e5| 205] 1000 or0rla gave fa 
rr3ale6| 206) 1000 o110la ring i 

rast B7| 207] 1000 0111[o cecila le 
rr3el_ea| 21011000 1000]e circumflex le 
rrs7]_89| 211]1000 100ife umiaut_ ‘ie 
r3al_sal 212] 1000 1010/e grave ie _ 
r39{_apl 213] 1000 1017/1 uma ‘|i ___| 
ai|_eof 215[1000 1101] grave Sidi Cid 
raz] ee] 216] 1000 1110/A umiaut 

Teese 
Taal 9a] 220] 1001 0000]E acute iz | 
rr45|_91[ 22111001 o00i|ae ligature le 
rrael_92| 22211001 O010) AE ligature [az 
ra7|_ea] 223] 1001 0011/0 circumflex 6] 
rraal_94| 224|1001 0100/0 umiat_ lo 
rraal_95| 225] 1001 o101]o grave ‘ia 
F150] 96| 226[ 1001 o110|u circumflex a | 
M51] 97] 227] 1001 o11i|u grave ida id 
152\-sa| 250] 001 1000ly-umiawt fy 


153] 99| 231]1001 1001}0 umiaut 


risal-sal 292/101 10%0ly-umiaat [| 
[155| 9B] 2331001 101i|centsign 
[157| 9D] 235|1001 1101|yen sign 
[ise] 9&] 236/1001 1110/P:_ 
[159] 9F| 237| 1001 1114 /function TF 
[160] Aol 240]1010 oo0dja acute 
[162] Aa] 242/1010 ootdlo acute SS 
[163] A3] 24311010 OOtijuacute 
[164] A4l 244] 1010 0100|n tilde 
[165] A5| 245|1010 0101|N tilde 
[166] AG] 24611010 0110]amacron 
[167] A7| 247|1010 0114/0 macron 


es] ak ge eer en ed 
1169] AQ] 25111010 1001|upper feft box 

Ho gala so cles ta x= 
171] AB] 253]1010 1011]1/2 it 
[172] AC] 254[1010 1100]1/4 
1173| AD|_255]1010 1101|/opening exclamation |i 
fi74| AE] 256[1010 1110]e CS 
i75| AF| 257[/1010 114i[> 
1176| Bo] 260[1011 C000|light block | 
177| Bi[ 261[1011 0001|medium block 
[178] B2|_ 2621011 0010|dark block Ss 
[179] B3|_263[1011 0011|single vertical | | 
1480| Bal 264]1011 0100|single right junction |{ 
118i] B5{_ 265]1011 0101/2 to 1 right junction |{ 
[182] Bel 266] 1011 0110]1 to 2 right junction |] 
[183[_B7| 267[1011 0111|1 to 2 upper right |p 
[184[ Bs] 27011011 1000/2 to 1 upper right_ [3 
[185] B9| 2714/1011 1001[double right junction [3] | 
[186] BA] 272[1011 1010|double vertical ss | 
187] pel 273{ 1011 101 fdouble upper ght _fa_ 
188] BC] 274} 10711 1160) doubie tower sight Jj 
ae ee 
f190[ Be] 276] 1011 1110|2 to 1 lower right |y 
[191] BF] 277] 1011 1111|sIngle upper right |1 


|Dec |Hex iOctal | Binar' Name 
1192} CO{ 300[1100 0000jsingle lower left [tL 
[195] C3] 303[1100 0011|single left junction [fF | 
1196| C4] 304]1100 0100|single horizontal |— 
[197| C5) 305[1100 010i|single intersection |+  _— 
1199] C7] 307|1100 011111 to 2 left junction [fi 
[200] C8] _310[1100 1000|double lower left |e is 
[203] CB] 313[1100 1011|double upper junction | 
1204] OC] 31411100 1100|double left junction | | 
1205] CD] 3145/1100 1101|double horizontal [= i 
1206] CE| 3146/1100 1110|double intersection [+ | 
}207| CF] 317/1100 1111]1 to 2 lower junction |+  —_——i 
1208] DO] 32011101 0000/2 to 1 lower junction |u 
1211] D3} 32311101 0011/1 to 2 lower left | L 
[212] D4] 324/1101 0100/2 to 1 lower left [ki 
1214] Dé] 326[1101 0110/1 to 2 upper left [mr _—st 
[215] D7|_ 327/1101 0111|2 to 1 intersection [ft  _—i 
216 Del_301 1101 1000) to 2 intersection {> _] 
331/1101 1001/single lower right 

sia) pal saehtior ioidleie unset po 
israiunelseataorionlmvers ees [ered 
}220| DC] 334/1101 1100|!ower inverse [mi 
1221] DO] 335/1101 110i|left inverse ss 
[222] [El 336/1101 1110right inverse —s| fC 
/223| DF| 337/1101 1111|upper inverse —ss[ 


Character 


1224] Eo] 34011110 000djalpha te 
1225] Ei] 34111110 Oodijbeta TB 
[226] E2| 342]1110 0o10lgamma_ 
[227] €3| 343|1110 oott|pi 
[228] E4] 344]1110 O100|sigma SE 
[229] £5] 345/110 o10i|sigma to 
[230] £6] 346]1110 o110]mu 
[231] Ez] 347|1110 Ottiftau TT 
}28a{ 8 $501 1110_t00ophi_{# _ 
[233] 9] 351]1110 1001|theta Ca 
[234] EA] 352] 1110 1010/omega a__ 
[235] EB] _353/1110 1011|delta 


Ecce? EET fi a Oot 
1237] BD] 355/1110 1101/phi_ Cd 
[238] FE] 356|1110 1110lepsilon ss TE 
[239] | 357|1110 1111|intersection of sets [A | 
240| Fol 360] 1111 0000s identical to _fwe__| 
[241] Fil 364] 1111 000%] Hotes ts sig 

[242] F2| 362/1111 0010|greater/equal sign |2 it 
[245] F5| 365[1111 0101|lower half integral [J  _| 
1246] Fel 366|1111 0110|divide by sign  —Ss|+ id 
1247| F7| 367|1111 O111|approximately ss [= 
degree fe 
[249] F9| 371[1111 1001|filled in degree  —|- 
1250] FA] 372|1111 1010|small bullet Ss [> 
ee el Salt tot square soot | 
oe Fe ST ~ superscript n 

resa_FDL_375[ 1111 1101 t|superscript_2 el 
Fer iegs eT ECT (a 
[255] FF] 377|1111 1111|phantom space ss | 


Notes: The line drawing charaters are given arbitrary names in this table in this manner: the left- 
most component is named first, followed by the word "to," followed by the right-most 
component. Thus, if we were naming the upper left corner of a single-line box, it would be 
"1 to 1 upper left ." If the left side of the box were double lined, it would be "2 to 1 upper left." 


Source: IBM PC/XT Technical Reference, pages C-12, 13 


See Also: 1.21. ASCII Character Set 
1.23. IBM Extended Character Codes 
7.05. PC and XT Key Numbers and Scan Codes 
7.06. AT 84-Key Key Numbers and Scan Codes 


7.07. AT 101/102-Key Key Numbers and Scan Codes 


7.08. PS/2 Key Numbers and Scan Codes 
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1.23. IBM EXTENDED CHARACTER CODES 


[Dec |Hex |Octal| Binary | Actual Keys Pressed | 
| 3{ 03{ _3{0000 0011{Null character (none) | 
| 25] 19] 31/0001 1001/At+P ssi 
| 32] 20} 40/0010 OOOo|AR+D sss 

34, 22] 42/0010 OO10/Ait+ G 
| 38] 26] 46/0010 O110/At+L ssid 
| 45] 2D/_ 55/0010 1101/At+xX ss 
| 46] 2E| 56/0010 1110/At+C sd 
| 48] 30] 60/0011 OOOO|AT+B ss 
| 49] 31] 61/0011 OOO1]At+N sis 
| 50] 32] 62/0011 OO10|At+M ss 
0011 1011}Function key 1 
| 60] 3C] 74|0011 1100|Function key 2 
| 64] 40] 100[0100 0000/Function key6 i 
| 65| 41] 101[0100 0001/Function key7 i 
| 66| 42] 102|0100 0010|Functionkey8 
| 68] 44] 104/0100 0100|Function key 10 | 
| 79] 4F] 1417/0100 1111/End 
| 80| 50] 1201/0101 0000|Down arrow 


[Dec |Hex |Octal |_Binary _| Actual Keys Pressed | 
| 85| 55| 125/0101 o101|Shift+F2 
| 86] 56] 126/0101 0110/Shift+F3 
| 88] 58] 1300101 1000/Shift+F5 
| 89] 59/ 131/0101 1001/Shift+ Fe 
| 90/ 5A] 4132/0101 1010/Shit+F7 
| 94| 5E] 1360101 1110/Control+ F1 
| 95] 5F|_137/0101 1111|Control+F2 
| 96] 60] 140/0110 0000|Control+F3_ 
| 98 62] 142/0110 0010/Control+ F5 
| 99] 63] 4143/0110 0011|Control+ Fe 
400) 64 14410110 O100Gontol + FZ __| 
101 ae 0116 04 Coniroi + F8 
geal aa slosiosoriolcaimors ies, 7 
1103] 67] 147|0110 0114|Control+ F10_ 
[104] 68] 150}0110 1000j/Ait+ Fi 
1105] 69] 1514/0110 1001/Att+F2 
1107| 6B] 153/0110 1011/Att+ F4 
1109] 6D] 155/0110 1101/At+ Fe 
[110] GE] 4156/0110 1110/At+F7 
113} 71] 161/0111 OO04/Alt + F10 
1128] 80] 200[1000 OOOO|AIt + upper row 9 


Notes: Extended codes are preceded by a byte of 00H; 
(e.g., OOH, 81H means Alt and Zero were held down) 


Source: IBM PC/XT Technical Reference, page 2-14 


See Also: 1.21. ASCII Character Set 
1.22. IBM ASCII Character Set 


7.05. PC keyboard Key Numbers and Scan Codes 
7.06. AT 84-key Key Numbers and Scan Codes 

7.07. AT 101/102-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 
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1.24. LINE DRAWING CHARACTER SET 


218 196 194 191 201 203 
‘he, : | OF 

179] 

195 4 4180 204 | ae 


216 215 
E = J ul i 
212 207 190 211 208 


Notes: Line characters can be drawn by holding down 
the Alt key and typing the associated three-digit 
number on the number pad 

Source: IBM PC/XT Technical Reference, page C-13 


See Also: 1.22. IBM ASCII Character Set 
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il 


afiss 


189 


Section 1 


PC Sourcebook 


1.25. EBCDIC CHARACTER SET 


[Dec |Hex |Octal| Binary | _Name__|Character | 
| of oof ofoco0 coool Nf 
| i} oi] 1/0000 0001] SoH | 
| 2 02] 2/0000 oo1o] sTx | 
| 3] 03} 3/0000 cots] EX | | 
| 4 04] 4/0000 o100] Pr | 
|_5| 05} _s|0000 0101] HT | 
| 6] 06] 6/0000 orto] ic | 
| 7] o7| 7{ooo0 o1114] Da | 
| 8| o8| 10/0000 1000) = | 
| 9| og] 11{o000 1001] RIF | 
| to] oA] 12/0000 1010] SMM | 
| 11] 0B] 13/0000 1011] vr fT 
| t2| oc] 14{oooo 1100) FF | 
| 13 oD] 15/0000 11011 oR | 
| t4| 0&| 16/0000 1110] so | | 
| 15 OF] i7joooo 1141] si 
| 16| 10 20/0001 oooo] DE | | 
| 17| 14] 21/0001 ooo1] pet | 
ee Ee 


-20[ 44 2alo00t 0100] es 
| 21] 15] 25/0001 o1oi] NM | 
| 2a t6| 26/0001 o110] BS | 
| 23] 17| 27/0001 tsi] ok 
| 24] 18] 30/0001 1000] cAN | 
| 25] 19] 3i}o001 1001] eM | 
| 26] tAl 32/0001 1010] co | 
| 27| 1B] 33/0001 1011] cur | 
| 28| ic|_34}0001 1100] rs | 
| 29] 1D] 35|0001 1101] as | 
| 30 iE] 36/0001 1110] IRS {| 
po 137/000) Cayuse 
32] 20 010010 0000 
sali 41] 0010 ooor| sos 
| 34{ 22] 42joo10 ooio| FS | 
| 35| 23{ 43}oo10 conf | 
| 36| 24{ 44jooi0 otoo] BYP | 
| 37| 25| 45jo010 oto] iF | 
| 3] 26] 4elooto orto] erm | | 
| 39] 27| 47jo010 o111] esc [| 
| 40] 28] sojoo10 1o00o) | 
| 4i{ 29] sifooio soo} | 
| 42] 2a 52}0010 1010] sm [| 
| 43] 2B] 53/0010 1011] cuz | 
|_44] 2c] s4looio 1100] | 
| 45] 2p] 55joo10 1101] FQ | 
| 46] 2e| selooio i110] ACK | 
| 47| 2F| 57jooio i141] Be] 
| 48] 30] 6oloo11 coool | 
| 49{ 31] 6iloot1 ooo] | 
| 50] 32] 62{0011 oo1o]| syn | 
| Si{ 33] 63/0011 coi} | 
| 52] 34) 64/0011 o100) PN | 
| 53] 35] 6510011 o1o1] AS | 
| 54] 36| 660011 ot1of tc | 
| 55] 37| 67/0011 o11i] cor | 
| 56 38] 7010011 1000] | 
| 57| 39] 71J0011 1001) | 
| 58] sal 72{o011 1010] | 
| 59] 3B[_73{o011 1011] cus [| 
| 60] acl 74/0011 1100] pca | | 
| 6i{ sb] 7s5[o011 1101] NAK | | 
[63] 3F] 77jooi; i111) sup | 


[Dec Hex |Octal| Binary | Name |Character | 
| 64] 40] 100/0100 oooo] sP__ | 
| 65 41] 101]0100 ooo] | 
| 66] 42] 1o2{0100 coin] S| 
| 67| 43] 103/0100 oor] S| 
| 68] 44] 1040100 o100] | 
| 69 45/ 105{o100 o101] | 
| 70| 46] 1060100 otto] S| 
| 74 47| 1o7jo100 o114] | 
| 72| 48] 1101/0100 1000] | 
| 73] 49] i11{0100 1001] | 
| 74] 4A] 112[0100 1010] ¢ | 
| 75| 48] 113[0100 1011] | 
1-76] 4c] i14/o100 1100] < | 
77] 4D] 1151/0100 1107] (| 
| 78 4e] 11610100 1110] + | 
| 79] 4F] 17/0100 i144] oj | 
| 80] 50] 12010101 oooo} & | 
| 81] 51] 121/0101 ooo] | 
| 82] 52] 122[0101 coro] | 


| 84] 54] i24[0101 otoo] | 
| 85 55] 1251/0101 0101] | 
| 86 56] 12610101 orto] | 
| 87| 57| 127[0101 ors} 
| 88] 58] 1430/0101 1000] | 
| 89] 59] 1314/0101 1001) | 
| 90] SA] 132{0101 1010] | | 
| 91] 5B] 4133/0101 1011] $f 
| 92] sc] 134{o101 itoof * | 
| 93] 5D] 135[0101 1101] ) | 
| 94| Se] 136/0101 1140] || 
L95| SF] t37jo1o1 sanij oT 


a7] 61] -141]0110 0001] 7 | 
| 98] 62] 142j0110 coro] | 
| 99] 63] 143[0110 oot] | 
[100] 64] 144/o110 ooo} | 
[104] 65| 145]0110 o1o1f | 
[1o2{ ee] i4efoito otrof | 
103] 67] 147/110 ors] 
1104] 68] 150/0110 1000] | 
1105] 69] 1510110 1001] | 
[106] 6A] 152[0110 ito] | 
[107] 6B] 1530110 101s] Os | 
[108] 6c] 154/0110 1100] % | | 
[109] 6D] 155[0110 1101] | 
[110] 6E] 156]o110 i110] > | 
[444] 6F] 157[0110 4144] 2? | 
[112| 70] 1600111 oooof | 
[113] 71] 1610111 oooi] | 
[114] 72] 162/0111 ooto] | 
1115{ 73] 163/0111 ooti] | 
[116| 74] 1640111 o10o] | 
[117] 75] s65/0111 o1osf | 
[118] 76] 166/0111 o110) ~~ | 
[119] 77] 167[0111 o111f | 
[120] 78] 170[0111 1000] | 
124] 79] 171[0111 1001] 
j122| 7Al t72foit1 1010]; | 
1423] 7B] 173/0111 1011] oo # | 
[124] 7C| 174[0111 i100] @ | | 
[125] 7D] 175/0111 i101] | 
126) 7E! 17610111 1110 = 


hav vel t77fos st dT Cd 


(Continued) 
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Table 1.25. Continued 


128| 80] 200[1000 ooo] ~—S (ss SCS 
129] 81] 201/1000 ooo], | 
130| 82| 202|1000 oo1o| = (as| CC 
[131] 83| 203[1000 0011, =| OC 
[132] 84| 204/1000 o10o) ~=— ss] Cd 
}isa{ a6 205|1090 oyov}___}_e J 
134] e6| 20611000 o110) = (ast OF 
FECECE ELH a 
1136, 88| 210|1000 1000, =| Sh C 
137| 89| 211/1000 too] ~—S i ss] it CC 
138] 8A| 212/1000 10101, =| Cd 
139] 8B] 2173/1000 tor] ~—S TC 
l140| acl 214/1000 1100) ~=— (ss| SC 
[144{ 8b] 2175/1000 1101] = =Ssd| SC 
[142] 8E| 216/1000 1110) =| SC 
143] 8F| 217/1000 11114] =| SC 
1144] go] 2201/1001 ooo] Ss (ss| CC 
1145| 91] 22111001 ooo] | jC 
1146] 92] 22211001 coi] | kK 
[147] 93 223/1001 oo17] Ss] St 
[148] 94[ 22411001 oioo] = | Cm 
[149] 95| 2256/1001 o1ou] S| 
[150] 96] 226/1001 o110] = ~—Ss | 
154] 97| 227[1001 o111[ Ss] pT 
1152] 98|_29011001 109) | g__ 


real eal 22/1001 1010 | 
[155] 9B] 233}1001 101i] | 
1156} scl 2341001 1100) | 
[157] 9b] 235{1001 tio} 
[158] 9E| 236/1001 1410] | 
L159] OF] 237]1001 1171] | 
[160] Ao] 2401/1010 ooo} | 
161] Ai] 24111010 0001] | 
[162] A2] 242{1010 coi) ts 
[163] A3] 243/1010 oo1f tt 
[164] Ad] 244{i010 o10o) | 
[165] A5| 245[1010 0101] | ev 
[166] AG] 246/1010 110) | wT 
[167] A7| 247/1010 011i] | x 
[16a] As 250/1010 1000] | ny 
[169] Ag] 2511010 1001] | 
[170] AA] 25211010 to1o] | 
[171] ABL 253/1010 1011] | 
[172] AC] 25411010 1100) | 
[173] AD] 255] 1010 1101] 
[174] AE] 2561010 1110) | 
[175 AFL 257[1010 1114] | 
[176] Bol 260|1011 oogo| | 
1177} Bi] 26111011 ooo] | 
1178] Bal 26211011 oo1o] | 
[179] B3] 263]1011 oo1i} | 
1180] Bal 264] 1011 o1oo] | 
[184] BS] 265] 1011 o1o1] | 
[182] Bel 266] 1011 110) S| 
[183] B7| 267/1011 o111] | 
[184] Bel 270[1011 1000) S| 
[185] Bg] 2741/1011 too1) | 
[186] BA] 272|1011 toro, | 
[187] BB] 273/1011 1017] | 
188] BC] 274] 101i 1100 

[189] BD] 2751/1011 1401) | 
[190] Bel 27611011 1110) | 
pigs] Bel 277)10%4. 1144] = 


See Also: 1.21. ASCII Character Set 


Dec jHex jOctal | Binar Name 
1192] CO} 30011100 ooool =—s—i(§$SX3|=_s{ 
1193; Cij 3011/1100 0001, = S| OA 
194] C2) 30211100 coin) ~=—i (as | UB 
1195] C3, 303/1100 0011) = | OCC 
11961 C4] 304/1100 o100) ~=—S (| OT 
f27{ cs} sosftioo d1oy ___ fa 


lee] 


198] C6 3061100 0110) 
rast_cr 07100 oni] TG 
[200] C8|_310/1100 1000} S| 
[201] Co] _311}1100 1001] tt 


[202] CAl 3412/1100 1010) | 
1203] cal 313{1100 7017] | 
1204] OC] 3414/1100 1100) 
[205] CD] 315]1100 1101] | 
[206] CE] 3416/1100 i110] | 
207] CF] 317]4100 1114) 
1208] DO] 320/1101 0000] St 
209] D1} 32111101 0001] 
1210] D2] 322/1101 oo1o} | OK 
1214] D3} _323/1101 oom} 
242] D4} 324/1101 o100} | EM 
[213] D5] 3265/1101 0107] | UN 
[214] Del 326]1101 0110) | 
1215] D7} 327/1101 0114] | PT 
Sig} Be Sad ies igae{ a 


fetal pal saal 1101 10r0f 
[219] DB] 333{1101 1011} 
[220] OC 334/101 i100} | 
221] Do] 335{i101 1107} | 
222] cel 336{1101 1170) | 
[223] OF] 337}i101 aiti] 
[224] Eo] 340/1110 ooo} | 
1225] Ei] 34111110 000i] | 
1226] E2| 342/1110 oo1o) ts 
227| 3] 343}1110 oo] | 
[228] 4) 344/1110 o100} | 
229] 5] 345/1110 0107} tv 
|230| £6] 346]1110 o110] | lw 
[231] E7| 347/i110 O11} x 
232] Eel 350/1110 1000} | ny 
[233] E9| 351/1110 1001} | 
[234] EA] 3562/1110 1010) 
1235] BB] 353/1110 fori] 
[236] BC] 354/1110 i100] | 
[237] ED] 355/1110 1101] | 
[238] FE] 356|1110 i110] | 
239] FFL 357|1110 1117] | 
[240] Fo} 360|1111 ooo] | 
241] Fil 361[1111 0001] 
1242 Fel 36211111 oto] | 2 
[243] F3] 363/1111 oor] 3 
[1141 0100} 


EI | 


[246] Fel 366]1111 O10} |} 
[247] F7] 67/1111 O117} | 7 
[248] Fel 370]1111 1000} S| Sg 
[249] Fol 37i}1111 1001] | 
250] FAL 372ii111 1010) |, 
251] Fel 373 a eee 


asa DL arstinit o) 
[254] FEL 376[t111 i110) | 
255] FF] 37z7iitiy tii} | EO 
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1.26. DIGIT POSITIONS IN COMMON BASES 
Digit Position Value 

| _ Base | ~—Name__| 6th Pos. | 5th Pos. | 4th Pos. | 3rd Pos. | 2nd Pos. | 1st Pos. | 
Ce a i ee a | ee | ee) eee | 
| 8 ifoctal = | 82768] 4096] 512] 4] Ca 
| 10 ~~—si{decimal | 100000] 10000] 1000] 100) 10) 11J 


Notes: The first digit position is the least significant 


See Also: 1.11. Decimal to Binary Number Conversion 
1.12. Decimal to Hexadecimal Number Conversion 
1.13. Decimal to Octal Number Conversion 


1.27. POWERS OF TWO 


1 bit may have 2 possible values) (2 bytes = word) 

4 bits = nibble, BCD Digit) (4 bytes = double word) 

8 bits = byte, ASCII Character) 

16 bits = word, Near Address) (16 bytes = paragraph) 
32 bits = double word, Far Address) 


256 (1 byte may have 256 possible values) (256 bytes = page) 
512 
1,024 (1,024 bytes = kilobyte) 
2,048 
4,096 
8,192 
16,384 
32,768 
65,536 (65,536 bytes = segment) 
131,072 
262,144 
524,288 
1,048,576 (1,048,576 bytes = megabyte) 
2,097,152 
4,194,304 
8,388,608 
16,777,216 
33,554,432 


Notes: 2°15 means "2 raised to the 15th power" 


See Also: 1.15. Common 8086 Family Data Formats 
1.18. Common Memory Area Terminology 
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1.28. INTERNATIONAL SORT ORDERING 


In ASCIl sort ordering, characters are sorted as follows: 
-Lower numbered ASCII characters appear before higher 


numbered ones, thus: 


-All uppercase characters appear before lowercase ones 
-Characters with diacritical marks come after all other letters 


ASCII sort ordering would treat the alphabet like this: 


ASCIl Code 
ae aes ee 


ae 
a a a 
[eens a) a «a 
ie Bek Re 
[ee ee CM EY 
Z 
= ae ae ee 
ae ee ee eee 


ee See ee 
ee 
a a ae 
eNO es 
= ee ae a 
es ee a 
ae ee a 
a ae a ad 
ees ee eee es 
21 _|__a.__ 
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Table 1.28. Continued 


In International sort ordering, ASCII sort order is changed, as follows: 
-Characters are sorted by alphabetical position: A and a are equal and come before B 
-Characters with diacritical marks are expanded accordingly: umlauted a becomes 


ae for sort ordering, 8 becomes ss, etc. 
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-Lowercase characters are applied first, for example, deJesus appears before Dejesus 
-Norwegian, Danish, Swedish, and Finnish 4, A and umlauted characters are placed at 
the end of the regular alphabet for those countries 


International sort ordering would treat the alphabet like this: 


ASCII Code 
97 a= eae 


oe ee ee 
a A 


142 


a aes 
a ee 
pee tete 
a ae 
a et 
er ee 
Saas eae 
a ee 
ieee ee 
aa ee 
ae ae 
ae 
pO 
=a 


ASCII Code 
| 139 ft 
| 140 | td 
hm ae ee ee 
= eee 


3 
06 
4 
07 
5 
6 
7 
8 
9 
13 
1 
14 


ee eae 
J 
ie Tae 
ae Sa ae 
aia a a es] 
sat: Seca 
aT: a SSE 
er en eae Ee 
Ee 
fee tie oe oes 
CE 
meee onal 
ES a a 
es | Oa 
a 
CE 
Se a ET 
ase age 
Taare! eae 


Source: 


7 
7 
7 
7 
7 
7 
7 
8 


ASCII Code 
82 a; cee 


Paradox 2.0 User's Guide, pages 519 to 521 
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1.29. TRUTH TABLES FOR LOGICAL OPERATIONS 


AND 
FALSE 


EXCLUSIVE OR EXCLUSIVE AND 


OR 


Notes: The resulting value is read by finding a row in which the conditions 
you are looking up are met and by reading the result in the right-most 
column of that row 
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sane 


af 


ae 


ae gst 
at Saas CPST 
x 


SOFTWARE 


st! 
5 fe 
te 
i 
4, = 


2 SO TH, 
ee ce 
Fiery 3 


— SECTION — 


2 


DOS Commands, 
Utilities, and 
Summaries 


2.01. DOS COMMAND SUMMARY 


Command Syntax 
APPEND dipath{;{d:]path...] 
ASSIGN [x{=]y [.--]] 
ATTRIB [+parms] [d:][path}filespec[/parms] 
BACKUP d/‘[path][filespec] d:[/parms] 


BREAK [ON|OFF] 
CHCP [number 


CHDIR [d:][path 


pathy 
CHKDSK {d:][path][filespec]{/parms] 
CLS 


COMMAND [d:][path][/parms] 

COMP [d:][path][filespec}[d:][path][filespec 

COPY [/parms]{d:][path]filespec[/parms] [d:][path][filespec][/parms 
CTTY devicename 

DATE [date’ 

DEL [d:][path]filespec 

DIR [d:}[path][filespec][/parms 


DISKCOMP [d: [d:]I[/parms] 
DISKCOPY [a: [d:]][/parms] 


ERASE [d:]/path}filespec 
FASTOPEN d:[=number]... 


FDISK 
FIND [/parms] "string" [[d:][path]}fitespec... 
FORMAT d://parms 


(i ee ices 
GRAFTABL [437/860/863/865|/STATUS 
GRAPHICS [printer][/parms] 

JOIN or JOIN d: d: \directory or JOIN d: /D 
KEYB[xx{, [[d:][path]filespec 


LABEL [d:][label] 
MKDIR [d:}path 


MODE LPT#[:[n].mJLp}} 

MODE n 

MODE [n], mT 

MODE COM#:]baud{ [parity][ [databits]/ [stopbits][,P 

MODE LPT#{:}=COM# : 

MODE device CODEPAGE PREPARE=((cp) [d:][path]filespec 
MODE device CODEPAGE PREPARE=((cplist){d:][pathlfilespec 
MODE device CODEPAGE SELECT=cp 

MODE device CODEPAGE [/STATUS 

MODE device CODEPAGE REFRESH 

MORE 


NLSFUNC [/d:][path]filespec] 
PATH [[d:]path[[;[d:]path 


PRINT [/parms){[d:][path][filespec]...] 
PROMPT [prompt] 

RECOVER [d:J[path]filespec or RECOVER d: 
RENAME [d:][path]filespect filespec2 
REPLACE {d:][path}filespec [d:}[path]|/parms 


RESTORE ¢: [d:][path]filespec[/parms] 
RMDIR [d:jpath 
SELECT [[A:|B:][d: ][path]] xxx yy 


SET [name=(value]] 
SHARE {/parms 


SORT [/parimis 

SUBST d: d:path or SUBST d: /D or SUBST 
SYS d: 

TIME [time 


TREE [d:][/F| 


Example 
APPEND c.\dbfiles 
ASSIGN a=c b=c Dia et eee ee eo ee ee 
BACKUP c:*.” a. /S/E 
[Defines status of controlbreak.—————S~*~—“C;édC@BREAKONN—“‘“‘(‘“‘(<;$;N CLOUT 
Clears display screen CLS 

[Changes stdin and stdoutto auxiliaryconsole [CTTYCOMi sss —“‘“‘zYSSSSOU 
fEnters, changes, ordisplaysdate———SSC*(DATE 1-12-87. 
See 2.09. DISKCOMP Parameters 

See 2.10. DISKCOPY Parameters 

ERASE: *.bak 
FASTOPEN c:=100 a eee ee 
FDISK ee ee ee ee ee ee 
Finds lines in files with matching "string" FIND /N “Thom" c:m./file.dat 
FORMAT as 
JOIN b: /d pee ee ene ae 
[Loads keyboard driver toreplace BIOS routines[KEYBUK_ st —“‘“(‘<;#S(“SCSC*CLSOC(‘(’‘’;’R’N’NSN’N’NYNYNYNYN’NNNNNN’NNNNNN’N. XSW ia“a$'’s“ (<Gss (as SJ 
[Creates, changes, or displays volumelabel_ [LABEL c:thomhogan. ss CU] —“‘“‘C(SS!OOCCSCi*r 
[Reads data from stdin, sends pagedto stdout [MORE <screendoc ss Cd C—“‘“(‘“S;(;™;C;CCOOCOCOCOC™C*C(‘#((S}N’N’N’NY’WNCN“CO’CY 
[Provides extended country supports |NLSFUNC ciuticountrysys | 
[Sets search pathforcommands—SSC*PPATH Guicutic\dos | 
[Recovers files fromdefectivedisk SSS (RECOVER: C“‘C;CSLSOOOOOOOOCOC‘(#RN’NNN’NCNNNNNNNNNNNNNNN’’' Ws sss 
installs DOS onnewdisk ss SSCSSELECTaOO1~——“‘<COO!O!OUOUFU]OUUUUUUUUUUUUUUCOC“C‘“CSC*sCSCSY 
installs string with value in environment ISETsidekickin= YES CT 
SHARE /F:4048 
dir | SORT /+14 
SUBST a: c:\wp\ws (Ee are eS 
SYS a: fee Siesta ee es | 
TIME 15:10 awe ete ad a ea 
TREE cif pe ee ce ce ae foot al 


(Continued) 


OV 


Z uoljoag 


Table 2.01. Continued 


Comments 
TYPE [d:]fpath]filespec Displays contents of file on stdout ile. 


Displays DOS version number 
VERIFY [ONIOFF Sets verify after write setting 


VOL [d: Displays volume label 


MOL IG) = 8 a ee 
XCOPY [d:][path]filespec [d:][path][filespec]{/parms Selectively copies groups of files to disk See 2.24. XCOPY Parameters 


@ 2.24. XCOPY Parameters 
See 2.24. XCOPY Parameters 


Notes «Some of the above commands may not be in all versions of DOS 

(See 2.47. Included Command Files Summary) 

*IBM syntax specifications are followed except this table uses "filespec” for “filename[.ext]" 
Source: IBM DOS 3.3 Reference, section 7 
See Also: 2.25. Editing Command Lines 


2.26. Batch File Commands and Default Settings 
2.27. CONFIG.SYS Commands and Default Settings 


2.02. APPEND PARAMETERS 


APPEND general command form: APPEND d; d: or APPEND [/X}/E 
IX 


Comments 


/X ~~~ | Processes SEARCH FIRST, FIND FIRST, and EXEC functions must issue APPEND ; before using BACKUP or RESTORE! 
Keeps APPEND paths in the DOS environment 
Version Info: Applies to all versions of DOS beginning with 3.3 
Notes: *Parameters may be used only on the first invocation of APPEND in each session 
*Each subsequent APPEND command takes the place of the previous one 
Source: IBM DOS 3.3 Reference, pages 7-13 to 7-17 
See Also: The description of PATH in the IBM DOS 3.3 Reference 


yooqsounos 9d 


LV 
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2.03. ATTRIB PARAMETERS 


ATTRIB general command form: ATTRIB [+R/-R][+A]-A]filespecl/S 

+R Ss~~t*~C*~*C‘SCttrread-onlly attributeforfile = Cd] C—“‘“C;‘(;C‘(S;(S;™!OOC“(‘#R’KN’N’N’NCCSCOQ 
-R_SCCCC*d Set read/write attribute for file (normal file) [Defaultstate —C“‘“‘SCO;C*;*;C‘*” 
78 — 


a ra eee, 
Process files in the specified directory and 
all its subdirectories 


Version Info: Attrib has been enhanced with each minor release of DOS: 
Version 3.0 supports +R and -R only 
Version 3.2 supports +R, -R, +A, -A 
Version 3.3 supports all listed parameters 


Notes: The archive attribute bit is cleared by BACKUP and RESTORE 
(and most backup programs) 


Source: IBM DOS 3.3 Reference, pages 7-22 to 7-24 


2.04. BACKUP PARAMETERS 


BACKUP general command form: BACKUP d:[path][sourcefilespec] d: [parameters] 


Parameter Function Comments 
Add files to those already present on backup disk Meneses ree ee ee ee 
iF SSCSCSCSC*CSC*«diFeormmaatt target isk if itis notalreadyformatted* | 
Back up only files modified since last backup 
Back up files in the specified directory andallitssubdirectories}| eee 
Back up only files modified on or after time specified 


Version Info: “Applies to all versions of DOS beginning with 2.0 
**Added beginning with DOS 3.0 


~~ | >] |] >} ] = 


Notes: The archive attribute bit is cleared by BACKUP for files that are backed up 
Source: IBM DOS 3.3 Reference, pages 7-25 to 7-30 
See Also: 2.21. RESTORE Parameters 


2.05. CHKDSK PARAMETERS 


IF Fix errors found in directory or FAT 

Display allfiles andpathsfoundondrive | ti(i‘s:s~*~*~*™r 
Notes: CHKDSK filespec with no parameters checks for file fragmentation 
Source: IBM DOS 3.3 Reference, pages 7-63 to 7-66 


2.66. COMMAND PARAMETERS 


COMMAND general command form: COMMAND [d: 
/Cstring —ss—s[Passes stringtothe newcommandprocessor | 
Makes command processor permanent in memo 


Notes: «Unless /P parameter used, command processor is unloaded by typing EXIT 
**Earlier versions (3.0, for example) express this number in paragraphs 


Source: IBM DOS 3.3 Reference, pages 7-68 to 7-69 
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2.07. COPY PARAMETERS 


COPY general command form: COPY [/A ilesp D 


Treats file as ASCII text For source file: copies up to first 1AH; for dest: adds 1AH to end 
Treats file as binary file (based on size in directory) | For source file: copies entire file; for dest: does not add 1AH 
Turns verify check ON during copy operation Verify may already be set to ON by DOS 


Notes: /A and /B may be used prior to source or dest filespec, or at end of command 
Source: IBM DOS 3.3 Reference, pages 7-75 to 7-85 
See Also: 2.24. XCOPY Parameters 


2.08. DIR PARAMETERS 


Pause when screen is full Genera! 23 lines; any key display: 
next page of directo 


Display names only in wide format 


Source: IBM DOS 3.3 Reference, pages 7-94 to 7-98 


2.09. DISKCOMP PARAMETERS 


DISKCOMP general command form: DISKCOMP [d:/d: 
ji dCompareoniyfirstsideofdisk CTC sC“‘“‘“CS™SCOC*C‘*dC 
Applies even if disk is formatted 9 sectors/track 


Source: IBM DOS 3.3 Reference, pages 7-99 to 7-104 


2.10. DISKCOPY PARAMETERS 


DISKCOPY general command form: DISKCOPY |d: [d: 


i Copy only first side of disk a ae re 
Source: IBM DOS 3.3 Reference, pages 7-105 to 7-111 
See Also: 2.07. COPY Parameters 


2.24. XCOPY Parameters 


2.11. FIND PARAMETERS 


Display number of lines containing string” [| C—C‘“‘Cid 


Display relative line number of each match __|Ignored if /C is also specified 
Display all lines NOT containing “string” pe 


Notes: *File is searched only until first end-of-file marker (1AH byte) 
*Double quotes (") are required around string 
*FIND is case sensitive; "B" does not match "b" 


Source: IBM DOS 3.3 Reference, pages 7-120 to 7-122 


44 Section 2 


2.12. FORMAT PARAMETERS 


general command form: FORMAT d:[parameters 


Format disk for single-sided use Only for 5.25 inch disks 
4 ~~~———__—| Format 360 KB disk in 1.2 MB drive Disk reliable only for use with 1.2 MB drives 


~~ | ~~ [~~ ~~ 


4 
Format 8 sectors per track Only for floppy drives 
N 


/B_ «Format 8 sectors/track, spaceforDOS_ | 
IN:# *dFormat#sectors/track | Must be used with /T; must be less than maximum for disk___| 
iV * Request volume name fordiskafterformat_ |} 


Source: IBM DOS 3.3 Reference, pages 7-123 to 7-132 


~~ 


FORMAT 
# 
# 


~~ 


2.13. GRAFTABL PARAMETERS 


GRAFTABL general command form: GRAFTABL 
i860 ——“‘s;”*~SCS*~C*C*d Use Portugiiichrctterdata 
i863_—s—s=~*~*~*C*dCUsse French Cannian chatter ata | 
i865 ——S——~SSC«( Use Norwegian and Danish characterdata | 
/STATUS __—s*[Display number of selected codepage | Cd 


Version Info: Parameters were added beginning with DOS 3.3 


Cojoojooj A 


Notes: GRAFTABL returns errorlevel values as follows: 
0 = no previously defined char table; code page already resident 
1 = previously loaded table exists; new table replaced old 
2 = no previously loaded char table exists; no new table was loaded 
3 = unrecognized parameter 
4 = incorrect DOS version (3.3 required) 


Source: IBM DOS 3.3 Reference, pages 7-133 to 7-134 


See Also: 3.146. Code Page Parameter Blocks 
3.147. Code Page Assignments 


2.14. GRAPHICS PARAMETERS 


GRAPHICS general command form: GRAPHICS 
Function 
printertype Specifies type of printer being used COLOR? = IBM Color printer; black ribbon; uses four shades of grey 

COLOR4 = IBM Color printer; RGB ribbon; prints using red, green, blue, black 
COLORS = IBM Color printer; CMY ribbon; prints using black, cyan, mag.,yellow 
COMPACT = IBM Compact printer; prints black and white only 

GRAPHICS = IBM Graphics or Proprinter; prints black and white only (default) 
THERMAL = IBM Convertible printer; prints black and white only” 
Applicable to COLOR4 and COLORS types onl 
Default is to print white pixels as black, and to not print black pixels 


Version Info: *Parameter was added beginning with DOS 3.3 


Source: IBM DOS 3.3 Reference, pages 7-135 to 7-137 


See Aisa: 7.48. IBM Printer Coniral Codes 
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2.15. MODE PARAMETERS 


Using MODE to Switch Displa 
Comments 
Set display width to 40 characters CGA, PCuJr, and EGA onl 


Igo «*Seet'display width to 80 characters CGA, PCr, and EGA only (default) 
[MONO s[SetdisplaytoMDA MDA only 
IRC Shiift display slightlytoright_ CGA, PCJ, and EGAonly 


Modes: 


General Form: MODE displaywidth [,[shiftparm][, T]] 


Examples: MODE BW40 Sets CGA to 40 column width, disables color 
MODE CO80,R,T Sets CGA to 80 column width, enables color, shifts display right 2 chars, 
shows test pattern 
MODE ,L,T Shifts display left 1 or 2 chars, shows test pattern 


Using MODE to Set Printer: 


Parameter Function Comments 
[In ——s—s—~—CC*dSetpageprintwidth  CC*C~“‘;CW Must bee 80. or 132 only (efault=80 
Im ————s—CS~C*édSetveerticalspacing = tC“‘(‘;OOCOC#C#dMusttébe Gor8only(default=6é) Cd 
IP « Set continuous retry on time-out errors fe a ee ee eee 


General Form: = MODE LPT#{-J[n][,[mILP]] 


Examples: MODE LPT1:132,8,P Sets 132 column page width, 8 lines per inch, and continuous retry 
MODE LPT2:,,P Leaves page widih and lines per inch intact, sets continuous retry 
MODE LPT1 ,8 Sets 8 line per inch, page width left intact, no continuous retry 
Using MODE to Set Asyne Port: 


Set baud rate for communications Must be 110,150,300,600,1200,2400,4800,9600, or 19200; defauli=1200 
Set parity type for transmissions Must be one of N (none), O (odd), or E (even); default=E 


databits Set number of databits per byte transmitted Must be either 7 or 8; default=7 
Set number of bits between transmitted bytes Must be either 1 or 2; default=2 for 110, 1 for ali other baud rates 
iP SSC_s«* Set continuous retry on time-out errors ee ge, ee ee el 


General Form: MODE COM@{:]baud[, [parity][,[databits][,[stopbits][,P]]]] 


Examples: MODE COM1:1200,e,7,1,p (default setting plus continuous retry on timeouts) 
MODE COM1:,,7,,p Resets databits to 7 (others left unchanged) and sets continuous retries 
MODE COM1 19200,,,2 Resets baud to 19200, stopbits to 2 (others left unchanged), no retries 


Using Mode to Redirect Output: 
General Form: MODE LPT#{:]=COM# 


Examples: MODE LPT1:=COM2 Redirects printer output to COM2 
MODE LPT1=COMi Redirects printer output to COM1 
(Continued) 
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Table 2.15. Continued 


Using MODE to prepare Code Page: 


General Form: MODE device CODEPAGE PREPARE = ((cp){d:][pathjfilespec) 


Examples: MODE LPT1 CODEPAGE PREPARE = (437)4201.CPI Prepares US code page for IBM Proprinter 
MODE LPT1 CP PREP = (437)4201.CPI Same, only uses abbreviations for CODEPAGE PREPARE 


Using MODE to Select Code Page: 


Set device for code page use Must be one of CON, PRN, LPT1, LPT2, or LPT3 
icp —ss—(ist~CSSSC*dSet code page number C—C“‘CCCCCCCMuSt_ bee one off 437, 850, 860, 863, or 865 


General Form: MODE device CODEPAGE SELECT = cp 


Examples: MODE LPT1 CODEPAGE SELECT = 437 Selects US code page for use 
MODE LPT1 CP SELECT = 437 Same, only uses abbreviation for CODEPAGE 


le: 


Parameter Comments 


Set device for code page use Must be one of CON, PRN, LPT1, LPT2, or LPT3 
/STATUS Display status for code pages Ca a a 


General Form: MODE device CODEPAGE [/STATUS] 


Examples: MODE LPT1 CODEPAGE Identifies current code page 
MODE LPT1 CP /STATUS Same, only uses abbreviation and shows status of all code page possibilities 


Using MODE to Refresh a Code Page: 
device Set device for code page use Must be one of CON, PRN, LPT1, LPT2, or LPT3 


General Form: MODE device CODEPAGE REFRESH 


Examples: MODE LPT1 CODEPAGE REFRESH Reestablishes active code page for LPT1 
MODE LPT1 CP REFRESH Same, only uses abbreviation 

Version Info: Code page options apply to DOS 3.3 only 

Source: IBM DOS 3.3 Reference, pages 7-153 to 7-164 

See Also: 3.146. Code Page Parameter Blocks 


3.147. Code Page Assignments 


2.16. PRINT PARAMETERS 


PRINT general command form: PRINT [parameters][d:][path][filespec... 


Comments 
/B:buffersize” Sets size of internal print buffer to buffersize; in bytes Default is 512 
Cancels list of files from print queue 


Specifies print device to use Default is PRN; if used, must be first parameter 
Sets number of clock ticks print device gets Default is 2; range is from 1 to 255 
aT Sets print mode 
— queuesize” Sets number of files that can be in queue at once Default is 10; range is from 1 to 32 
Specifies time slice value Default is 8; range is from 1 to 255 
Cancels all queued files; printing stops Sounds printer's alarm, prints cancellation message if file being printed 
DIS tick* Sets number of clock ticks to wait for print device availability | Default is 1 
Version Info: PRINT added to DOS beginning with version 2.0 
Notes: *Can only be specified the first time PRINT is used 
Source: IBM DOS 3.3 Reference, pages 7-171 to 7-176 


yoogsoainos Od 
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2.17. PROMPT SPECIAL CHARACTERS 


Character 


|Destructive backspace__ASCII8_—([$iSh$h$h_$p$q 
Drive is $n$q 
Drive $q $n$¢ 


Carriage return/line feed ASCII 13,10 1$t$h$h$h$_$p$g |9:30:25 
C:\MYDIR> 


Dollar sign ( $ ASCII 36 
Treated as character typed This is a prompt 


Version Info: Applies to all versions of DOS beginning with version 2.0 


S}e <[ +o fo >a 
fo) 
vr 
= 
@ 
= 


Notes: Examples assume that the current system date is September 5, 1986, the current time is 9:30:26, and 
the current logged drive and directory are C:\MYDIR 


Source: IBM DOS 3.3 Reference, page 7-177 


ROMPT ANSi Coniroi Sirings 


See Aiso: 2.18. P 
2.19. PROMPT ANSI Display Attribute Strings 


2.18. PROMPT ANSI CONTROL STRINGS 


Moves to row (first number), column (second #) 
Seis display mode according to number (#): 0 = 40x25 monochrome 
1 = 40x25 color 
2 = 80x25 monochrome 
3 = 80x25 color 
4 = 320x200 color graphics 
5 = 320x200 monochrome graphics 
6 = 640x200 monochrome graphics 
7 = wrap at end of line 


Resets display mode according to number (#): 0 = 40x25 monochrome 
1 = 40x25 color 
2 = 80x25 monochrome 
3 = 80x25 color 
4 = 320x200 color graphics 
5 = 320x200 monochrome graphics 
6 = 640x200 monochrome graphics 
7 = wrap at end of line 


# | 
Sets display attributes (see 2.19. PROMPT ANSI Display Attribute Strings 
c 


A 


PF 
2 


A 


i$e[ s ___ | Saves current cursor position 

iSeL u_—s——C*dRestoresccursortosavedposition == ss C—“‘“(“#NN’NNYN’NYNYNYN’NSNN’NNCNNNNNN’S | —id 
Moves cursor down number of rows indicated by # ignored if cursor on bottom line 
Sel # Moves cursor right number of columns indicated by # ignored if cursor in last column 


Reports cursor position through standard input 
Console driver outputs cursor position report sequence 


A 


PA 


PAIAIAIAIGH 


cannot be used as part of prompt 


Version Info: Applies to all versions of DOS beginning with version 2.0 


Notes: There should be no spaces shown in the ANS! contro! strings shown 
Source: iBM DOS 3.3 Technicai Reference, pages 3-1 to 3-20 
See Also: 2.17. PROMPT Special Characters 


2.19. PROMPT ANSI Display Attribute Strings 
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2.19. PROMPT ANSI DISPLAY ATTRIBUTE STRINGS 


Blinking text 
$e[8m__—'|Canceled (invisible) text ss |] X | [| 
i$e[30m___—|Blacktext_ Cid Cd XX CX 
S$e[3im _|[Rediext i (iC XTX | CX 
i$e[32m__—s|Greentext CC XTX | CX 
$e[33m___{Yellowtext CC XTX CX 
$e[34m__ [Bluetext Cd XX CX 
$e[35m___—s[Magentatext — CT | CX dT CX | CX 
Sel 36m___—s[Cyantext XX CX 
$e[37m___—|Whitetext CX XX 
Sel 40 m____—|Blackbackground || XT CX | CX CO 
Sel 41m [Red background | XTX | CX 


$e[42m__|Green background | |X | XX 
Sel 44m | Blue background | TX |X CX 
Sel 45 m____|Magenta background | OX |X | CX | 
Sel 46m [Cyan background | XTX OX | 


White background _- REE steak we 
Version Info: Applies to all versions of DOS beginning with version 2.0 
Source: IBM DOS 3.3 Technical Reference, page 3-15 


See Also: 2.17. PROMPT Special Characters 
2.18. PROMPT ANSI Control Strings 


2.20. REPLACE PARAMETERS 


REPLACE general command form: REPLACE [d: i cid: aramet 

Copies all files in source that do not exist on target | Cannot be used with /S 

Prompts when source file also found on target Copy proceeds only if user presses Y 
Replaces files that have read-only attribute bitsetontarget| —————™™ FT 
Searches all directories of target for source file match Cannot be used with /A; 

Prompts for disk change before REPLACE continues Pe we ee es ot 
Version Info: REPLACE added to DOS beginning with version 3.0 

Notes: REPLACE sets errorlevel on completion as follows: 


2 =no source file(s) were found 
3 = the source or target path was invalid (not found) 
5 = the access code was incorrect; try repeating command using /R 
8 = insufficient memory to perform operation 
11 = invalid parameter or format of REPLACE command 
15 = invalid drive specified in source or target path 
22 = incorrect version of DOS being used with REPLACE 
(For complete error code list see 3.128. Extended Error Codes) 


Source: IBM DOS 3.3 Reference, pages 7-185 to 7-188 
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2.21. RESTORE PARAMETERS 


RESTORE general command form: RESTORE d: [d:][path]filespec, 
M_CCCs« Restore files modified ordeletedsincelastbackup | CC (‘(‘NONOCO*O*#*CO*#*#C#C#*#C*#*#*C*éidz 
i 


Prompt for each file to restore ee ee ee ee 
a a ee 


Restore files to proper subdirectories 
Version Info: | RESTORE added to DOS beginning with version 2.0 
Notes: RESTORE sets errorlevel on completion as follows: 
0 = normal completion; no errors 
1 = no files were found to restore 
2 = some files not restored due to sharing conflicts 
3 = operation terminated due to Ctrl-Break or Esc key pressed by user 
4 = other error caused termination 
Source: IBM DOS 3.3 Reference, pages 7-189 to 7-192 


See Also: 2.04. BACKUP Parameters 


2.22. SHARE PARAMETERS 


SHARE general command form: SHARE 


/F:filespace Allocates filespace bytes to record sharing info Default is 2048; must be 25 bytes per shared file 
/L:locks Allocates space for number of locks to maintain Default is 20 

Version Info: SHARE added to DOS beginning with version 3.1 

Source: IBM DOS 3.3 Reference, pages 7-200 to 7-201 


2.23. SORT PARAMETERS 


SORT general command form: SORT 


Sort in reverse order (Z before A Ae ete 
Sort starting with column # specified Default is column 1 


Version Info: SORT added to DOS beginning with version 2.0 


Notes: Sort equates lower and uppercase letters; characters with ASCII values 
above 127 are sorted according to rules based on current country code. 


Source: IBM DOS 3.3 Reference, pages 7-202 to 7-203 
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2.24. XCOPY PARAMETERS 


XCOPY general command form: XCOPY [d: 


ec] [d:][pa 


~ 


n - 

D:mm-dd-yy Copy files whose date is the same or later than specified Date is in format appropriate to current country code 
Create subdirectories, even if empty, on target as Re ie ee Eee eb 
/M i 


~ 


(A _____-__ | Copy only files that have archive bit set Source file archive bit is not changed 


~ 


/M__S—« Copy only files that have archive bitset_ ss SSSC*d Source file archivebitiscleared Cd 
Only files which are responded to by a Y by user are copie 

JS Ss* Copy files in directory andallitssubdirectories | C“‘O™OCOCO*#*#*#*C#*#C*C*C*C*ststs‘®SNCNCNN’N’N’Y’CN’N’'’CCWC 
JV CCC*d Verifies thattargetdisk was recorded correctly | C“‘CSNCOCOC*C*C*C*C*C#C#C#C*C*C*C*C*C*C*C*CSC‘idCz 
[WW |Gauses XCOPY to wait until user presses key to-start copying) 


Version Info: XCOPY added to DOS beginning with version 3.2 


= 
[ox 


ath][filesp 


Source: IBM DOS 3.3 Reference, pages 7-222 to 7-229 


2.25 EDITING COMMAND LINES 


Supplies next character from the command buffer 

IF5 Ss Erases previous command butfer and replaces it with currentcommandline CS 
i 

>| i 
ins 
[Del 


F5 
ns 


Notes: DOS keeps the last command typed in a buffer, and it is available even after the execution of a program, 
e.g., BASICA "myprog” runs a BASIC program named "myprog.” After the program has finished, the DOS 
command line buffer still contains BASICA "myprog." 


Source: IBM DOS 3.3 Reference, page 2-5 
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2.26. BATCH FILE COMMANDS AND DEFAULT SETTINGS 


Function 
Label (destination of a GOTO statement 


Command 


Controls execution based upon error level 


Pauses execution until key pressed 
Non-executable remark 


Version Info: 


*@ is only available in DOS 3.3 
*CALL is only available in DOS 3.3 


Controls execution based upon existence of file 
Controls execution based upon string comparison 


Allowable Settings 
isting CCC Colon followed by any characters] |:ENDOFBATCHFILE 
Any valid DOS or batch command 
0-9 (O=command name Po DIR%1%2 
Any variable created with SET | {IF NOT %OKAY% == "DONE" SET OKAY=DONE 
Filename may include path go = OALL DOINGS T= = == s 
ON, OFF, message string | ON [ECHOThisisamessage, 
% variable name |_| FOR %%file IN (DOS, WRITE) DO DEL %%file.DAT| 
Any valid label |_____ |GOTOENDOFBATCHFILE 
0-255 | IF ERRORLEVEL 65 GOTO ENDOFBATCHFILE _| 
Any DOS filename | sHIF EXIST hogan.%1 ERASE hogan.%1 

IF string==string command Any-string or %parameter | _sLIF.%1="hogan" GOTO DEALWITHHOGAN 


PAUSE string Any message string 
IREM string 


Any message string 


Shifts command line parameters down one numben SHIFT NA 


*%string% and SET are not documented in all versions of DOS but appear starting in DOS 2.x 
*ECHO and REM should be followed by at least one non-space character in DOS 3.x 


Notes: “Command may be any valid DOS command 


Source: IBM DOS 3.3 Reference, pages 7-31 to 7-55 


|__| PAUSE Press a key to continue. 


REM This won't display if echo is off 
| SHIFT. 


AS) 
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2.27. CONFIG.SYS COMMANDS AND DEFAULT SETTINGS 


DEVICE=name Any DOS path and file name [None —————sS DEVICE=DRIVER.SYS 
See 2.28. DRIVPARM and DRIVER.SYS Parameter |/F:0 /T:80 /H:2 /S:9 DRIVPARM /D:1 /F:1 


BILE =20 
ILASTDRIVE=letter JAZ LASTDRIVESH 


Version Info: **For DOS 2.0-3.2. Beginning with DOS 3.3, if RAM >128K, BUFFERSS=5; if RAM >256K, BUFFERS=10: 
if RAM >512K, BUFFERS=15. 
*AVAILDEV and SWITCHAR are undocumented, and work only in DOS version 2.x 
*COUNTRY, FCBS, and LASTDRIVE are available only in DOS 3.0 and later 
*STACKS is availabie only in DOS 3.2 and later 
*DRIVPARM available only in DOS 3.2 


Source: IBM DOS 3.3 Reference, pages 4-1 to 4-44 


See Also: 2.28. DRIVPARM and DRIVER.SYS Parameter Settings 
3.144. Country Codes 


2.28. DRIVPARM AND DRIVER.SYS PARAMETER SETTINGS 


Allowable Settings Default 
Changeline support required [None ———S—S—SsNNW@ 
0-255 (A=0, B=1, etc.)* [None __| 


/F:# Form factor 0=160/180K or 320/360K floppy |2 
1=1.2M floppy (AT) 
2=720K microfloppy (3.5") 
7=1.4MB microfloppy (3. 


NN [Nonremovablemedia__— [Nome None 
/Si# |Sectorspertrack 99 
/T:# si Tracksperside 999d 


Version Info: *DRIVER:SYS information applies to all versions of DOS beginning with 
version 3.0 (DRIVPARM version 3.2 only) 
*DRIVPARM information applies only to DOS version 3.2 


Notes: *2-127 reference external floppy drives; 128-255 reference fixed drives 
Source: IBM DOS 3.3 Reference, pages 4-21 to 4-27 


See Also: 2.27. CONFIG.SYS Commands and Default Settings 


2.29. DEBUG COMMAND SUMMARY 


Command Syntax 
A 
A address 
C range address 
D 
D address 
D range 
E address 
E address list 
F range list 
G 
G =address 
G =address addresslist 
H value1 vatue2 
| portaddress 
L 
L_address 
L_address drive sector1 sector2 
M range address 
filespec 
O portaddress byte 
P 
P =address 
P =address value 
Q 
R 
R registername 
S range list 
T 
T =address 
T =address value 
U 
U address 
U range 
WwW 
W address 
W address drive sector! sector2 


Notes: 


Source: 


See Also: 


Function 
Assemble statements into memory immediately following last assembly ent 
Assemble statements into memory beginning at address 
Compare two blocks of memo 
Dump (display) contents of memo 
Dump (display) contents of memory starting at address 
Dump (display) contents of memory of entire range specified 
Enter hex bytes of data beginning at address specified 
Enter list of bytes beginning at address specified 
Fill memory range with sequence of bytes in list 
Go (begins execution) at current instruction (CS:IP 
Go (begins execution) at address 
Go (begins execution) at address with breakpoints specified in addresslist 
Hex math performed (add 2 to 1, subtract 2 from 1) on value1 and value2 
Input one byte from portaddress 
Load file (whose file specification is at CS:80 
Load file (whose file specification is at CS:80) beginning at address indicated 
Load sector2 disk sectors from drive, beginning with sector1, into address 
Move memory from range to new address 
Name file to place at CS:81 and in FCBs 
Send a byte to specified port 
Proceed to end of call, loop, interrupt, or repeat string instruction 
Proceed from address to end of call, loop, interrupt, or repeat instruction 
Proceed from address to end of call, loop, int, or repeat, or value instructions 
Quit DEBUG 
Display all registers 
Display contents of registername and allow ent 
Search the range of memo 
Trace a single instruction 
Trace a single instruction at address 
Trace value instructions beginning at address 
Unassemble instructions at CS:IP 
Unassembie instructions at address 
Unassembie instructions at CS:IP for range bytes 
Write file (named at CS:80H) to disk 
Write file (named at CS:80H) to disk beginning with byte at address 
Write data at address to drive starting with sector1 for sector2 sectors 


starting at last position displayed 


of new value 
for the contents in list 


Lowercase names in command syntax indicate items you replace with values 
IBM DOS 3.3 Technical Fleference, pages 13-15 to 13-58 


6.83. SYMDEB Command Summary 


Example Explanation 
Assemble statements at current pointer 
Assemble statements at 100H 

Compare 32 bytes at 100H to 32 bytes at 200H 


[ID —~—__ Display memory at current pointer 
Display 600H bytes of memo 
Enter data beginning at 50H in Data Segment 


E 100 20 20 Enter two spaces at 100 H in current segment 


F DS:00 LOF "TEH"|Enter five repetitions of TEH at start of Data Seg. 


Execute instructions at CS:IP 

Same as above, but break if 10AH or 213H reached 
Add 8 to OF, subtract 8 from OF 
H2E6CCCé* Gat 

Load file whose name and type are at CS:80 

L 506 Load file beginni 


Load first three sectors of drive C begining at DS:100 

Move 16 bytes from 100H to 500H 

Prepare debug.com for use by debugger 

Send FFH to port 2E6H 

iP ——————S—Sséi Execution starts at CS:IP 

Execution starts at CS:1044 

Execution starts at CS:1044 for no more than 16 bytes 
DEBUG is terminated immediatel 

IR ~—~—_ J Display current contents of all registers 

RAX Display AX contents and waits for new value 

Search for pattern "TEH" in 100H bytes at CS:100H 


Trace instructions from CS:IP, display registers 

Trace instructions from CS:106H, display registers 
Trace 16 instructions from CS:100H 

Display disassembly of instructions at CS:IP 

Display disassembly of instructions at 100H 

Display disassembly of instructions from 100H to 108H 
Write file in memory to disk 

Write file beginning at 108H in memory to disk 

Write first three sectors to drive C from memory at 108H 


Comments 
continues until ENTER pressed at start of line 
continues until ENTER pressed at start of line 


Ent 
Ent 


Entry continues until ENTER pressed; SPACE skips entry for a byte 


Extra items in list that would fill beyond end of range are ignored 


Results displayed on next line 

Results displayed on next line 

File loaded beginning at CS:100 

COM and EXE files are always loaded at CS:100, however 


Moves always performed without loss of memory during transfer 
P uses same syntax a T(race) instruction 
P uses same syntax a T(race) instruction 
P uses same syntax a T(race) instruction 


Working memory is NOT saved by this command 


Pressing ENTER only leaves contents unchanged 


O=trace forever (same as G 


May display slightly more bytes than requested 
BX:CX must contain number of bytes to write 
BX:CX must contain number of bytes to write 


vS 
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2.30. EDLIN COMMAND SUMMARY 


Command Syntax Example Explanation 
Append lines from file until 75% of memory is full 
Append 5 lines from file 
Copy current line to line 10 
ine1 line2,line3 C Copy lines 1 and 2 to lines 3 and 4 
ine1,line2,line3,count C 2,3,2C Copy lines 1 and 2 to lines 3. and 4, 5 and6 


ine ,line2 D 
nsert line at current line 
sert line before line specified 


Delete current line 

Delete lines 1 through 3 

Edit current line 

Edit line number 10 

End EDLIN and saves changes to file 
Insert new line in front of current line 
Insert new fine in front of line 10 


D = = =! m — = 
— — [) 
s| [EF 


- =! f=/o]=/=lS |] > 
a a|> 
fo) 


Comments 
Applies only if file is too large to fit into memo! 
Applies only if file is too large to fit into memo! 


Saves original as file BAK 


Show current line in context 
linet line2 L List lines from line 1 to line 2 Show lines 1 through 10 
Move current line to line 10 
line1 tine2,line3 M 5,10M Move lines 1 through 5 to line 10 (through 14 
P Page through lines in file 
List first 10 lines and makes line 10 the current one 
iQ. SsttSt™~S™~™~*é~—‘(CQUitEDLIN Without savingchanges.—“—sSs~sSSCSCSd Immediately leaves EDLIN User is prompted before leaving EDLIN 
teh’ ZTEH Replace "teh" with "TEH" from current line to EOF 
1,7Rmy*zour Replace "my" with "our" in lines 1 through 7 
iSstring —~—~—_—s[ Search for string in current line through last lineinmemory —s«([SIBM_——S—S—s&[ Search for "IBM" in lines starting with current one If no string specified, uses last string searched for 
Search for "IBM" in lines 1 through 10 If no string specified, uses last string searched for 
Transfer contents of AUTOXEC.BAT to file 
line T filespec Transfer contents of CONFIG.SYS to area before line 10 
Ww [Write lines from memory to file until 75% of memoryis available [WS Write lines to file until 75% of memory is free 
Writes # lines from memory to file iow ss Write 10 lines to file 
Notes: «Lowercase names in command syntax indicate items you replace with values 


ein general, if a line number is omitted from a command, the current line number is used 


Source: IBM DOS 3.3 Reference, pages 8-11 to 8-36 
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2.31. LIB OPERATORS SUMMARY 


LIB general command form: LIB [libfile [pagesize] operators 
Function 


Example Explanation 
Add NEW.OBJ code to YOUR.LIB library _ 
Delete module MINE.OBJ from YOUR.LIB library 

Delete module MY.OBJ from YOUR.LIB and places it in file MY.OBJ 
Delete module MY.OBJ from YOUR.LIB, then adds new MY.OB4 to librar 
Delete module MINE.OBJ from YOUR.LIB and saves it in file MINE.OBJ 


Notes: *Operations are performed in the order: 1) erasures and removals, 2) additions 
eLibrary files have assumed type of LIB if not explicitly referenced; object files have an assumed type of OBJ 


Source: {BM DOS 3.3 Technical Reference, pages A-3 to A-8 


2.32. LINK PARAMETERS SUMMARY 


LINK general command form: LINK objlist, runffile, mapffile, liblist{parameters]...; 


Parameter Comments 
/DSALLOCATION _j Defines data to be at high end of DGROUP Default is to load data at the low end of D@ROUP 


Causes line numbers and addresses in input modules to be included in list file 
The public symbols are listed at end of the list file 
Message is displayed to change diskettes prior to creating EXE file 
/STACK:size Overrides stack directive in source 

Default is 256 segments; limits are 0 to 1024 segments 


Maximum is 65536; if an odd number, 1 is subtracted for even boundar 


Notes eParameters may be added to your responses to the four prompts LINK displays when invoked as LINK <Enter> 
*Only the forward slash and first letter are required for the parameters 
Source: IBM DOS 3.3 Technical Reference, pages 12-14 to 12-18 
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2.33. DIRECTORY ENTRIES 


Offset 
10(0) ~—~«4\8bytes |Filename** ——_—s&S ASC il chars. Must be padded with spaces to fill field 
File type (Extension ASCIl chars. Must be padded with spaces to fill field 


B (11) File attribute byte Bit codes: Bit 0 = read-only See 2.34. File Attribute Byte 


Bit 1 = hidden 
RESERVED 
Coded word: (unsigned 16-bit integer) 


Bit 2 = system 
Bit 3 = volume label 
(ae a ee ee 
Time = Hr*2048+Min*32+Sec+2 
Date = (Yr-1980)*512+Mon*32+Da 


Bit 4 = directory 

Bit 5 = archive 
1A (26 word __| Starting cluster number* | Word binary integer* See 1.15. Common 8086 Family Data Formats 
1C (28 db! word Double word binary integer* See 1.15. Common 8086 Family Data Formats 


Bit 6 = RESERVED 
Bit 7 = RESERVED 
Notes: *There is no period separating the file name and type fields 
**Least significant byte first 
«**The first byte of the file name indicates status of directory entry, as follows: 
OOH = name never used 
05H = first character of name is really E5H (sigma) 
ES5H = file was used, but has been erased 
2EH = entry is a directory (if second byte also 2EH, ciuster field contains cluster # of parent directory) 


Source: IBM DOS 3.3 Technical Reference, pages 5-10 to 5-13 


See Also: 1.15. Common 8086 Family Data Formats 
2.34. File Attribute Byte 
2.35. Date/Time Formats 
2.50. Allowable Characters in Filenames 
2.51. File Separator Characters 


2.34. FILE ATTRIBUTE BYTE 


Bit Number. 


Version Info: DOS 1.x used only bits 0-3 


Notes: *Bits 3 and 4 are mutually exclusive; you may set none, one or the other 
one, but not both 
“Only one file (in the root directory) may have Bit 3 set 

Source: IBM DOS Technical Reference, pages 5-11 to 5-12 


See Also: 2.33. Directory Entries 
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2.35. DATE/TIME FORMATS 


In DOS Functions 2AH, 2BH, 2CH, and 2DH, the 
Date and Time are Passed Using Registers, as Follows: 


Allowable Values 


Day of Week Coded value 


[Day {DL s[Binary value __|1-31 (corresponds to date) 
[Month |DH_— [Binary value _—|1-12 (corresponds to_month number) _| 
Year |X__s [Binary value _|1980-2099 (must be in this range) _| 
[Seconds __|DH_ [Binary value __ {0-59 (corresponds to seconds) 
[Minutes |G. [Binary value __|0-59 (corresponds to minutes) 
[Hour CH [Binary value {0-23 (hour_in_military 24-hour style) | 


1=Monday 
2=Tuesday 
3=Wednesday 
4=Thursday 


In Directory Entries and Function 57H the Date and Time are Kept 

as Separate 16-bit Values (Least Significant Byte First), as Follows: 
| Element |Bits Used|__-Format_ Allowable Values 

[Day ——sd| ~0-4 ~=([5-bit_binary value|1-31 (corresponds to date) 
[Month | 5-8  |4-bit binary value]1-12 (corresponds to month number 


ear biased by 1980 


Notes: Note unusual format of seconds in directory entries 
Source: IBM DOS 3.3 Technical Reference, pages 5-12 to 5-13, 6-98, 6-100 


See Also: 3.006. System Functions 
3.046. Function 2AH -- Get System Date 
3.047. Function 2BH -- Set System Date 
3.048. Function 2CH -- Get System Time 
3.049. Function 2DH -- Set System Time 
3.101. Function 57H,00H -- Get Date/Time of File 
3.102. Function 57H,01H -- Set Date/Time of File 


2.36. FAT LAYOUTS 


12-bit FAT Layout 
Example Value 
Reserved for DOS {i 0 J|FF8 _|Disk iD byte 

a 


From Directory Entry's Cluster value: 000 = unused cluster 
Starting Cluster Number 001-FEF = next cluster number 
Ez FFO-FF6 = reserved cluster 


4 005, sd 
FF7 = cluster marked bad 


| iS jooo i FFS-FFF = last clusier in file | 
Note: In this example FAT, the first entry indicates that it is a FAT for a hard disk 


(FF8). The first directory entry in the directory for that disk has a starting 
cluster of 2, thus pointing to cluster number two in this table. The second 
cluster points to the third, the third to the fourth, the fourth to the fifth. 
The fifth cluster is the last cluster in the file, thus has a value of FFFH. 
(Continued) 
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Table 2.36. Continued 


out 
{Lo FFF8@ 0 [DiskiDbyte 
0000 = unused cluster 
0001-FFEF = next cluster number 
FFFO-FFF6 = reserved cluster 
FFF7 = cluster marked bad 
FFF8-FFFF = last cluster in file 


Reserved for PIS 
{ 


From Directory Entry's 
Starting Cluster Number 


Note: In this example FAT, the first entry indicates that it is a FAT for a hard disk 
(FFF8H). The first directory entry in the directory for that disk has a 
starting cluster of 2, thus pointing to cluster number two in this table. The 
second cluster points to the third, the third to the fourth, the fourth to the 
fifth. The fifth cluster is the last cluster in the file, thus has a value of 
FFFFH. Remember, words in the FAT are byte swapped (i.e., least 
significant byte first). 


Source: IBM DOS 3.3 Technical Reference, pages 5-5 io 5-9 


See Also: 2.37. Disk ID Bytes 


2.37. DISK ID BYTE 


iD B |e ee | 
[FFH i iat ee 25-inch floppy disk 


FEH — 5.25-inch floppy disk 
a 2, Z or 8 8-inch floppy disk 


§.25-inch floppy disk 
2 8-inch flopp 
Sa 6 cD CA ES 5.25-inch floppy disk 


ee ee 
80 3.5- inch microflope py disk 
0 = 3. 5 inch microfloppy disk 
3.5-inch high-density microfloppy disk 
3.5-inch microfloppy disk 
5.25-inch high-density flopp 
| = Fixeddisk 


Version Info: Beginning with DOS 2.x, the usefulness of the disk ID byte in 
the FAT was reduced, and it is now considered meaningless, 
since multiple formats may have the same ID. Microsoft 
recommends that you use the information in the media 
descriptor table to determine the type of disk being used. 


Notes: The disk ID byte is the low-order byte of the first cluster 
indicator in the FAT (e.g., a first cluster value of FFF8H yields a 
disk ID byte of F8H) 

Source: IBM DOS 3.3 Technical Reference, page 5-6 


See Also: 2.39. Disk Partition Table Layout 
3.165. Media Descriptor Table 
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2.38. DISK BOOT RECORD LAYOUT 


| 0(0) [3 bytes |JMPtobootcode* Cid 
Sectors per cluster (must be a power of 2 


10 (16 Number of copies of FAT 
11 (17 word —_ | Maximum number of root directory entries 


| 13 (19) |word__| Total number of sectors in logical image __| 
lpyte___'|Mediadescriptorbyte 
| 18(24) [word _|Numberofsectorspertrack 


Version Info: Note that media descriptor bytes are not necessarily 
valid beginning with DOS 2.x 
**For DOS 2.x = 3-byte near jump 
For DOS 3.x = 2-byte short jump + NOP 


Notes: OEM name and version are not always present 
(IBM does not use) 


Source: IBM DOS 3.3 Technical Reference, page 2-31 


See Also: 1.27. Powers of Two 


2.39. DISK PARTITION TABLE LAYOUT 


Offset 
|  0(0) |byte | Partition status O=inactive; 80H=bootable, active 


Binary value 
4 (4) byte Partition type 1=DOS with 12-bit FAT 

5=extended DOS 
6=reserved for future use 
DBH=concurrent DOS 

|___6(6)___ {word _|Ending sector andcylinder_ |Seenote* 
and byte swapped in each word 

Binary value (least significant word first 

and byte swapped in each word 


4=DOS with 16-bit FAT 
Ending head 
16-byte Block Repeats, as Above, for Each Partition, and Is Followed By: 


01FEH 55AAH (indicates valid boot record 
Notes: «Some manufacturers allow additional partition types in order to divide large 


capacity hard disks into several drives. 

*The partition tables begin at an offset of 1BEH in the boot record. The actual 
boot record is defined by the starting head, cylinder, and sector number, and 
that sector is loaded to location 7COOH. 

**Cylinder and sector are stored in bit-position-coded notation. This applies to 
the starting cylinder and head and the ending cylinder and head. See below. 


byte n byte n+1 
c/|c]s{[s|{s{_s|]s]sf[o{[c{c|c]cec]cliclie 
M M L L 
S Ss Ss) S 
B B B B 


The two most significant bits of byte n precede the eight bits of byte n+1 to form 
the ten-bit cylinder number. The six least significant bits of byte n form the sector 
number. 

Source: IBM DOS 3.3 Technical Reference, pages 9-6 to 9-16 


See Also: 2.38. Disk Boot Record Layout 
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2.40. FLOPPY DISK FORMAT SUMMARY 


fTracksperside O80 

[Sectorspertrack TS 
[Number ofsectorsperFAT CTD 
[Number of rootdirectory sectors ty 
Total number of sectors on disk 


Notes: *Total usable sectors and total usable clusters will change 
if bad sectors are found during formatting. 
**FAT disk ID bytes are unreliable. Use disk parameter block 
to determine media type. 


Source: MS-DOS 3.2 Programmer's Reference, pages 3-9, 3-10 


See Also: 2.41. Hard Disk Format Summary 


2.41. HARD DISK FORMAT SUMMARY 


interleave tT 
eae) 
| 306 


[Number of sectorsperFAT OE 
[Number ofFATsperdisk 
[Number of root directory sectors FAT 
[Maximum number of root directory entries allowed | 512] 512] | 
[Total number of sectorsondisk | 20808] 41820] | 
Total number of usable sectorsondisk | 20759] 41707] | | 
[Total number of usable clustersondisk_ | 2595] 10427] | | 


Notes: *All numbers assume that the entire hard disk is 
formatted as a DOS partition (i.e., no non-DOS 
partitions on disk). 

**FAT disk ID bytes are unreliable. Use disk 
parameter block to determine media type. 


Source: IBM PC/XT Technical Reference, pages 1-151 to 1-152. 


See Also: 2.40. Floppy Disk Format Summary 
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2.42. EXE FILE HEADER 


| _0(0) _|word |4D5AH __——sSC*i(EX€Effilesignature = —(“‘i‘isdSSC“( ™—“—*CsSs—sSSSC—CCCC‘SNCNCNCOC(‘*SC 
| _2(2) _|word | —_—i{Lengthoflastusedsectorinfile ||| j|Modulo512,— —“(tis‘—CisSY 
| 4(4)  |jword |  ~—S—————s*(Sizeooffile, includingheader  ==——s—siIn 512-bytepages) Cid 
|__6(6) _|word | ~—~—~—~—~——~*([Numberofrelocationtableitems | ——“‘“‘“(C;*™S™S™*™*™*™*™*™C~*@Y 
| _8(8) _|word | [Sizeofheader ss ™™~—“—;C™~SCCC In AG -byte paragraphs Cd 
| _A(i0) [word | ~—————sd([Minimum paragraphs needed above program |in16-byteparagraphs 
| _C(12) [word | ~——~———sd[ Maximum paragraphs desired above program |In 16-byteparagrapns Ci 
P| E(14) [word | =i Displacementof stack segmentin module _| Relative to start of program, in paragraphs | 
|10(16) [word | ~——~—~—*([ContentsofSPregisteratenty | ss ———C“C;(—Ci*CS 
| 12(18) |word | ~~ ————s([Checksum——————“‘(W™™™C~~ Ct wo'sccomplemerntt ——Ci‘isCidzC 
| 14(20) |word | ——*({ContentsofiIPregisteratenty |  ———C—C—idC 
| 16(22) |word | ——*|~dDisplacementofcodemodule —S———_—s[ Relative to start of program (in paragraphs 
| _18(24) [word | _——_—s*([Offfsetttofirstrelocationiteminfile | —————([Relative tostartoffile(inbytes)  —=_—| 
| __1A(26) [word | ————————*([Overlaynumber — ——“‘*SCCS OO for resident part of program 

| _1C(28) |varies |  ———S———Ssd([Variable RESERVED space —“‘éCLOUUUUUOOC“‘(YN’NNNYNCNN’_L 
|_varies_|vares |  ~—————sd[Relocationtable — —“‘(‘iLSOC*ti‘(RNNCOC(#’RN’NNNNNNNNNN LL 
|_vaties [varies | ——S——Céd([Vaariable RESERVED space =—— ws CTC“ itC™™~—“‘“SNSCOC(‘#’Y’NN’N’YYCC#OC@dS 
|__varies [varies |  ——S————C*d[Programanddatasegments = ss CT rr C—“‘“C;C“C:*t*‘“(:*‘“(;(;*:*C*C=*CY 
varies | ss —Cd(Stacksegment. — —“‘“‘“C($S*CLOOOOOOOUOUOUOC(WUUUUCédzC 


Notes: EXE files created for use with Microsoft Windows use a different format (See 6.10. Windows EXE File Format) 
Sources: IBM DOS 3.3 Technical Reference, pages 10-3 to 10-6 


See Also: 2.43. COM Program Layout 
6.10. Windows EXE File Format 


2.43. COM PROGRAM LAYOUT 


Offset 
| (0) [256 bytes Values filled in by DOS 


100 (256 Code and data segment |Only one segment allowed 
Usually at top of segment 


Notes: The program segment prefix is not usually part of the actual file. 
It is created and filled in by DOS at program load time. COM files 
must have code segment ORGed at 100H. 


Source: IBM DOS 3.3 Technical Reference, page 7-9 


See Also: 2.42. EXE File Header 
2.44. COM versus EXE File Differences 
3.136. Program Segment Prefix Layout 


2.44. COM VERSUS EXE FILE DIFFERENCES 


Item 
No limit 

Multiple segments allowed 
Defined by END Segment 


Segment containing modtle with entry point 


EXE Programs 


egment with STACK attribute 


ize of segment defined with STACK attribute 
nitialized or unitialized 

Defined in segment with STACK attribute (up to 65536 bytes 

May be set to allocate portion of memory (offset OCH in EXE header 
NEAR or FAR CALLS allowed 

Size of program plus EXE header (which is multiple of 512 bytes 


Notes: *65536 - 256-byte PSP - 2-byte STACK 


Sources: Advanced MS-DOS (Microsoft Press), Ray Duncan 


See Also: 2.42. EXE File Header 
2.43. COM Program Layout 
3.136. Program Segment Prefix Layout 
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2.45. FONT FILE (CODE PAGE) LAYOUT 


Offset 
FFH followed by “font," followed by three spaces 
I8bytes [RESERVED 
lbyte__|Typeofpointer, Ct forDOS3.300 Cd 
dbl word 
Binary value 
1B(27 
| 2B(43)—[3words [RESERVED 


Stored as pixel descriptions 
For Printer Font: 
|__3B(59)_ {word _([Printerselectiontype ss  s*d1=4201, 2=52020— i sC~sidz 


3F(63 Maximum length of 31 
Downloadable code page Maximum length of 31 
Downloadable character definitions |See Printer Technical Reference 


Version Info: Applies to DOS 3.3 only 
Source: IBM DOS 3.3 Technical Reference, pages 7-17 to 7-20 


See Also: 3.147. Code Page Assignments 


2.46. OPERATING SYSTEM FILES SUMMARY 


IBM PC-DOS Version 


XN 


Microsoft MS-DOS Version 


Notes: *The first total shown is for the entire operating system files only. 
The actual amount of memory used by the operating system is dependent 
upon the environment size, device drivers that have been loaded, and 
the settings of the BUFFERS and FILES parameters. 
**MS-DOS released only through OEMs, so file sizes vary. 


Source: DOS Disks 


See Also: 2.47. Included System Files Summary 
2.49. Typical DOS Memory Usage 
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INCLUDED COMMANDS (BUILT-IN) 


2.47. INCLUDED COMMAND FILES SUMMARY* 
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BATCH FILE COMMANDS (BUILT-IN) 


2 
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7) 
FS 
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DOS Version N 


i) 
7) 
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Command 
GOT 


Oj} 


LIN 

MOR 
NLSFEUN 
PRIN 
RECOVE 
REPLAC 
RESTOR 


2.46. Operating System Files Summary 


See. Also: 


OC pL LU ju 


oO 
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— 
Lu 
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SHAR 


= 
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Y) 
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Lu 
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BLEAREL RREREEL RePrerrrrerrery Perey errr: 
PLASC REECE PRPePrrrerrers rere | errr 
RL eee rere TLL Peed esd er 
SUPRA Peer) elses) U0] sts ed Ae 
PULL LR RRP ERLE REET LT 
eerie rE 


SX jcjye jo 


> 


XCOP 


**These COM and EXE files are from the IBM PC-DOS 
versions. The MS-DOS versions may differ slightly. 
¢**Supplied with Technical Reference manual 


Notes: 
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2.48. COMMON FILE TYPES (EXTENSIONS) 


pipe" file created by using the redirection flag (|) ina DOS command 
I@@@___—([CodeviewDisk_ | 
Source code file for Actor programming language 

System image file for Actor programming language 

Automatic response file created by the BM series of compilers; similar to batch files 
Automatic response file created by the BM series of compilers; similar to batch files 
IASC_s[Many CAS text file; maybetypediothescreen se —s—“‘“C;C#*#*C*C*C*C*C‘*C 
PAX —_- > ar aOOKs = 5 8 ns ee ee 
IBAK {Many —_—=*| A backup file; contains a previous version of the informationinthefile 
A file containing BASIC program code; may not be in ASCII format! 

A file containing BASIC program code; may not be in ASCII format! 

BAS MS-QuickBASIC {A file containing BAS!C program code; may not be in ASCII format! 

A file containing BASIC program code; may not be in ASCII format! 

BIN 


[Many —_—s* Binary file; often same as an OBJ file; contains 8-bit information (i.e., not ASCII 
IBMP ——s[MS-Windows _ [Bitmap file; contains data for a Windows bitmap structure 
Communication command language file 
ICFG = {Many sd iguration file; contains information about machine and environment 


Class library file for Actor programming language 
CMD dBASE Command file; used for file that contains dBASE programs 


ICNF_ [Many [A configuration file; contains information about machine environment 
DAT [Many Datta file; usually contains ASCIl or specifically-formatteddata_ 
IDB Paradox__|Datafile; contains dataforaParadoxtable 
IDEF —__ }Acedss fe 
(eS aa TE rE Pir 
DEV [Many i Device driver file; contains code needed by CONFIG.SYS to installanewdevice 
[DIC [Many =| Dictionary file; contains spelling dictionary, 
[DIF Many Datta interchange format file; used to interchange data between programs 


IDIR__—_—_—| Sidekick Directory file; used with dialing options 
Startup file used by Q&A 


DOC ——|{Many_—_—s[ Document file; may be in ASCII or word processor-specific format 
IDRV——s{Many —_| Device driver file; contains information to drive a specific device 
Encapsulated postscript file; contains condensed postscript printer data 


(Continued) 
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Table 2.48. Continued 


j 
Report form file; contains information about how a dBASE report should be formatted 
IGRB_—s[MS-Windows, [| 
THIN (Access, Te 
THLP=—S——<‘&[Maany~—S—S—SsS Help file; contains information to help user understand command or function 
'IMG_——s[MS-Windows _[Hiresscannedimagefile 
(IMP s[Pascal_ is Implementation fileforIBMPascal 
INI = |MS-Windows _I Initialization file; contains information about initial state of system 
IN| [MS-Word s[Printerinitializationfile 
SQL Windows Journal file 
epee er ee fle 
IB | Many | Lary fy normally created by a compler in one of several standard omnes 
ie — ewer 

OD Many Load fle used by one copy-protection scheme —=~=~“‘“‘*S*~*~SC“C~“S~S 
Map file; a list file created by LINK during the linking proces 
IMDM___—[Access_—————s| Modem file; contains information aboutmodems 
IME (Many ~———SS—«[ Usually a READ.ME file containing information aboutfilesondisk 
IMSG——[Muliplan [Message fle 
io ewe ee 

[Overlayfile 


T 


OVD Paradox Overlay file 

Overlay file; contains part of program to be loaded at a later time 
(OVR ——*{Many—SsSsS Overlay file; contains part of program to be loaded at a later time 
lOV# —-|Many~—sS—sS Overlay file; contains part of program to be loaded at a later time 
[Pascal —ss—“ws~=C*d[Pascalsourcecodefile == C“‘“‘“‘CSOOOOC“(®’R’NNNNCNCON 


Paintbrush Cutout picture file 
(Continued) 


> 
n” 
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Table 2.48. Continued 
[ FileType | Progam | —“‘(‘COCOCO;*C#C#C#C‘#éescription’”—— ss —(itsss:™~*~‘“‘CSSC*CidzC 
[Many —S—sd Usually a program overlay file 


Iecteses Oe ie 
PIC —s|Many—sC*dPicturefile 
PIX =~ ~+|Many —sSsST| File containing one or more pictures 
IPRD_——s|MS-Word _— Printer definition file; contains information about howtotalktoprinter 
IPRN [Many s*dPrintformatfile(printtodisk) 
IPRS) 2s Mo Word © yo a ee 
R# ——s|Paradox |Report formatfile; contains areportdefinition Cd 
Sc Paradox Script file; contains a PAL script (program 
ISPS: — | Mouse? 5s ee 
{SYN _|Word Finder__| Synonym file; contains information for thesaurus program 
SYS [Many «| Device driver file; contains information to create a device driver under CONFIG.SYS | 
[TMP [Many sCsdTemporaryfile 
IEE 2 == SC CCS Sana ne 
TXT [Many sid Textfile 
WAL |MS-Windows___ [Windows Writedocumentfile 


Notes: *A # sign indicates a position held by a digit, 0-9 
*MS-Windows can associate file types with a program. Registration of types is done in the MS-Windows 
programming SIG on Genie. 
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2.49. TYPICAL DOS MEMORY USAGE 


Address Memory Usage 
0000:0000 Interrupt vector table 
(see 7.22. I/O Port Usage) 


0000:0400 ROM BIOS parameter area 


0000:0500 DOS parameter area 
0000:0700 IBMBIO 


0000:0E30 IBMDOS 


0000:4DB9 Device drivers 
includes ANSILSYS, BUFFERS=, FILES=, etc. 


0000:53F0 Resident COMMAND.COM 
0000:5FDO Master environment for COMMAND.COM 
see 3.141. Environment Blocks 
0000:6080 Environment for program 
if an 
0000:60B0; = Application progra 
(if any) 
(see 3.136. Program Segment Prefix Layout) 
(see 2.44. COM versus EXE File Differences) 


expands towards beginning of memo 


0009:CBEO Transient COMMAND.COM 
(error messages, command table, last command) 


000A:0000 Hardware RESERVED 
(video adapters, ROM, ROM expansion) 
(see 7.02. IBM Reserved Memory Layout) 


0010:0000 


Notes: Memory addresses are for PC-DOS 2.1 only. Other 
DOS versions will use the same ordering, but the 
memory addresses may vary. 


Source: IBM DOS 3.3 Technical Reference, pages 7-4, 7-5 


See Also: 2.44. COM versus EXE File Differences 
3.136. Program Segment Prefix Layout 
3.141. Environment Blocks 
7.02. PC Memory Use 
7.22. I/O Port Usage 
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2.50. ALLOWABLE CHARACTERS IN FILENAMES 


[ASCIl Codes| __Character(s)__| Allowed | _ Illegal _| 
[OOH-1FH |Controicodes_ | XY 
20H [SpaceX 
21H [Exclamation point_{ X | 
[22H ___—_—|Quotationmark | |X 
[23H-29H__|Misc. punctuation {| X | 
2AH_ Asterisk | TX 
— ae a a 
2CH_ [Comma |X 
2DH_Hyphen XT 

EH |Petod = fe x 
f2FH [Slash TX 
I30H-39H_ [Numbers | XT 
BAH [Colon TX 
I3BH_ ss [Semicolon | dX 
ISCH_fLessthansign | |X 
ISDH fEqualssign | CX 
SEH |Greaterthansign {| |X 
Sf _Questior mark ff 


oH 

aTH-SAH—[capiat aiers —— [x] 
[5BH {Opening bracket_| | SX 
[SCH ss |Backslash | TX 
I5DH___s*Closingbracket__ | | Xd 
[SEH-60H___|Misc. punctuation | Xf 
[61H-7AH__|Lowercaseletters |X" | 
Pee |onering Base 
[7CH | Verticalline | |X 
[7DH_|Closingbrace_ |X] 
(2 ee i i ed eee 
Ec = a 
[S0H-FFH _|IBMextended ASCII, xX" 


Notes: *This same table applies to file 
types, volume, and directory names 
**Cannot necessarily be entered directly 
from keyboard 
***Has special meaning in filenames 


Source: IBM DOS 3.3 Reference, page 2-4 


See Also: 2.51. Filename Separator Characters 


2.51. FILENAME SEPARATOR CHARACTERS 
ASCII Codes 


JOOH-1FH_ _|Controlcodes_ [| | XT 
CL a SO ES: 
ea eS So 
Colon 


is! a 
SDH [Equals sign | xX [|x | 
SEH [Greater than sign | ___x [| _x__ 
'SBH [Opening bracket | __x 
SCH [Backslash | __X 
ISDH [Closing bracket | _X 
7H _[Verticalline_ | x | x 


Notes: Filename separators and terminators are 
used in parsing filenames 


><) >< >< 
><] ><] >< 


</p>x< 


><) >x< 
x< 


Source: Microsoft DOS 3.2 Programmer's Reference, 
page 1-107 


See Also: 2.50. Allowable Characters in Filenames 
3.045. Function 29H -- Parse Filename 
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3.001. INT 21H FUNCTIONS BY DOS VERSION SUMMARY 


DOS Versions That Support the Function 
[Fune.Number | ___—FunctionName_—sd| 7? 1 7.7 | 2 [27 | 3 [3.7 13.2 13.3 | 
poe) lremnaesoyan Tx Pxtopototo pore 
[| _i1(i) _|Readkeyboardandecho ss | X_ | X | X | X | X | xX | 
Loc a aS ae ee ae ae eee 


| 33) fAuxiliaryinput_ XTX |X | XX | XT XT XX | 
TY 4(4) __ [Auxiliary output Ban ePererersnans 
5 (5 Print character | xX | xX txt xt x] x | 


ee Disiemse Oo 
[| __S(9}_ {Display sting _________|{ x} xpx{xjxixi xt x) 
| A(i0) | Butfered keyboard input ss [| X | X | xX | x [| x | xX | x | Xx | 
| B(11) [Check keyboardstatus | X | X | X | X | xX | xX | xX | Xx | 
pC (12) [Flush buffer, do function |] XT xX [xX Tx Tx | xT x 7 Xx | 
| D(13)_stResetdisk_ EXT XT XT XT XT XT XTX | 
| E (14) |Selectdisk_ XT XT XT XT XT XT XX 
| FAIS) (|Openfile XT XT OT OT OT OT OO 
| 1016) *(Closefile FE XT XT OT OT OTTO} OT} O | 
| t11(17) [Search forfirstentry | X | XT OT OT OT OT O] O | 
| 12(18) |Search fornextentry S| X | X | O TO} OT oO] OO] O | 
|__13(19)  [Deletefile FE XT XT OTTO} OT OT OT O | 
| 14(20)_ [Sequentialread CT XT XT OT OF} OT OF} OT O | 
| 15 (21) |Sequentialwrite | XTX | OT OTTO] OO} O} O | 
| 16 (22) ([Createfile ET XT XT OT OT OTTO} OT O | 
| 47 (28) __[Rename fle _______{ Xj x/oOTO}/o 9/90/01 


Secs cto es oot ooo 
| 1A(26)_ _[Setdisktransferaddress ss | X | X | X | X | X | X | X | Xx | 
| _1B(27) _|Getdefauitdrvedata (ss | X | X | OT OT OT Of O 
| _10 (28) |Getdrvedata ss CT X | X | OT OT OF] OO} OO] OL 
| _1D(29) |RESERVED si wCCUdE CURRIE RE ROE RR RET RE ORI RR 
| _1E(30) |RESERVED =| R}]R}]R}|R{R] RI RI R | 
| _iF(3i) |RESERVED —=—ss— wh mvT RE RR RUE RE RE Ri RI R | 
| -20(32) ~|RESERVED CECRR ET RET RR ROE RR ROE OR | OR 
| _21(33)_ —{Randomread CT XTX | OO] OT OT OO] OT OO 
| 22(34) ~~ |Randomwrite CUE XK | X | OT OT OT OO] OF] OL 
| _23(35) |Getfilesize == = == sss Ss | X | X | O]O}]OlTO] O[ O | 
| _24(36)_ _—|Setrandomrecordfield =o | X | X | O | O [oO [oO] oO] O | 
| _27(39)_ _[Randomblockread (| X | X | OT OT OT Of] Of OL 
| _28(40)_ _|Randomblockwrite == | X | X | OT O | Of] OO] OO 
| _29(41) —|Parsefilename ss CUE XT CX | OO] OO] OO] OT CO] CO 
| 2F (47) |GetDTAti‘“‘“O!OCCOCLCOOUOLCOUOUOUL XU XT XTX | XT CX OY 
30 (48) Get DOS version number x x x x X 
| _31(49) [Terminate butstayresident [| | | X | X | xX [| X | xX [ XxX | 
| _32(50) |RESERVED =| R{R{iR{R{R{R{ RI RI 
|_33(51) ~—{Control-C check | CT CCE XT XT CX TX | CX CX 
| 34(52) ~|RESERVED rC—C“(‘isECRR | RR | RI RR] R[ RR] RI R | 
| _35 (53) _|Getinterruptvector ss | | CT CX | XT XT XX | XX 
| 36 (54) |Getdiskfreespace si (as | S| SS SCd| CX | Xd] CX | XT CX CX 
| _37(55) |RESERVED si“ w.CCCLCUdE MR RRL|T RUE RRC RT RR] URL UR OR 
38,0(56,0) [Getcounty = ss CC Cr CX | XX | XX | XX | OX 
|_38,X(56.X) [Set country (X=countrycode) | | | tT XT XT XX | 
} 39 (87)_|Create directory —____ J ft ete t x | x xt x 


-—38 (6) ehange eurent dreeiony CCCI TI 
|__3C(60)__|Createfle Ft XT XT XT XT XX 
861) _ -/Openitile, XE Ee ee 
| SE (62) |Closefle XX XT XT XX 
| 3F (63) |Readfileordevice | CT TE XTX | XT XT XX 
| __40 (64) _|Writefileordevice | CT EX | XT XT XT XX 
| 41 (65) [Deletefle FX XT XT XXX 
|__42 (66) [Move filepointer Tt XT XT XTX | XX 


Bea _{Geriset tle afitbuies ___f ft et et xT 
44,0(68,0) [lOCTLgetdata i (ss CT CCT Cl XT XT XT XT XY] CX 
[#6 (68. fost seta cc cic 
44,2(68.2 oT read character (| |x{xi{txi{tx {xi x 
[(44°3(68.3)[locTL write character TOLL 


(Continued) 
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Table 3.001. Continued 


DOS Versions That Support the Function 
| 44,4(68,4) [IOCTLreadblock ss CT CC XT XT XT XT X | CX 
| 44,5(68,5) |[IOCTLwriteblock ss TT | XT XT XT XT XX 
| 44,6(68,6) |IOCTLgetinputstatus ss ss] CT CC Cd| CX | XT XT XT XY CX 
| _44,7(68,7) |lOCTL getoutputstatus ss] | dT CX | XX | CX | XT xX | CX 
| 44,8(68,8) |IOCTLischangeable? ss “ss| CUT CUT CT CE XT XT XX | CX I 
| 44,9(68,9) [lOCTLisredirectedblock? =| Ss | dT CT CT CX | XX 
| 44,A(68,10) [lOCTLisredirectedhande? [| | | | [| | x [ xX [ Xx | 
| 44,B(68,11) [IOCTL change retrycount | | | | | xX | x | xX [ Xx | 
| 44,C(68,12) |GenericlOCTLforhandes = [ [| | | | | [|x {XJ 
| 44,D(68,13) [GenericlOCTLfordevices | Ss | S| | CTC XT CX 
| 44,£(68,14) |Getdrive =i (<$s ss CTC CTC CTC CC Cd XX 
| 44,F(68,15) [Setdrive sss CCT CCC CC XY XY 
| __45(69) _{Duplicatefilehandie | CUT CT Xd | CX | XTX | XY CX | 
|__46 (70) _|Force duplicate filehande —=ss{| Ss | S| X | X | X | X | XI XY 
| 47 (71) |Getcurrentdirectory ss | CT CT XT XT XT XT XX 
| 48(72) {[Allocatememory ss CT CT CE XX | XT XTX |X | CX 
|__49 (73) _|Freeallocatedmemory | | | CX |X | XT XX |X | CX 
| 4A(74) |SETBLOCK CTX XT XX XX 

4B,0(75,0) |Load and execute program Cf PX KX LX EK xX 
|_ 4B,3(75,3) |Loadoveriay ss CT CX |X | XT XTX | CX 
| 4C (76) |Endprocess t—“‘i;S CUE XT XT XTX | XX 
|_4D(77)___|Getreturncode of subprocess | | =| X | X | X | X | X | X | 
fs. @EX78) _. [rind first files 3 eK EK KI KY XY 
|. -4F. (79). |Findnextfile XY XX LX XX 
| _50(80) {RESERVED CUE RUE RRC RUE RU RU | URI R 
| 51(81) RESERVED CUE RUE RR [URE RR RR] RR 
| _be.(82).- |RESERVED | RR RRR oR | Re 
| 53(83) RESERVED CUE RUE RR ECR ERT RREUROT CR RR 
|__54(84)_ _|Getverifystate CT CT CC XTX | XX | XT XX 
[= 55:(85)- .. [RESERVED = UR SRR BOR Re Re 
| _56(86)_ |Renamefile CT CT CUE XT XT XT XX | CX 
| _57(87) _|Get/setdate/time offile =| =| | xX | xX | xX | xX | xX [ XxX | 


58 (88) __|Get/set allocation strateg fee 
59 (89) __ |Get extended error ee ee ee ee ae 


|__5A(90)__{Createtemporaryfile S| ST tT XT XT XX | 
| _5B(91)__|Createnewfile | TX XT XX 
| 5C,0(92,0) [Lock dX XX |X 

5C,1(92,1 Griock a I ER 
| 5D(93)_|RESERVED CUR UE RE RE RRP RT RR ERR 
|_5E,0(94,0) |Getmachinename | TX XX 
| 5E,2(94,2) [Printersetup EX XX 
|_5F.2(95,2) |Getassignlistentry Sst dT TX XX 
| _5F,3(95,3) |Makeassigniistentry == | | TX XX 
|_5F.4(95,4) |Cancelassigniistentry Ss | | tT tT XX | CX 
| 60(96) {RESERVED CUP RUE RPP RE RRR RR 
6107) «RESERVED... RRR | Ree A 
| 6298) |GetPSPaddress TT XTX | XX 
| 63(99) |Getleadbytetable | CT | tT 
| 65 (101) _|Getextended country information| | | =| | TX 
|__66 (102) _|Get/setglobalcodepage | | Sd] TT XY 
|__67 (103) [Sethandiecount | CT TX 
|__ 68 (104) [Commitfle XY 


Legend: X=supported, O=supported but considered obsolete, E=extended from previous 
versions, R=reserved 


Version Info: *Note that function 63 (99) is available only in DOS 2.25 

Notes: Function numbers with multiple values indicate that the AL register is also used to 
specify function (e.g. 5EH,1 represents function 5EH with the AL register set to 1) 

Source: IBM DOS 3.3 Technical Reference, pages 6-6 to 6-7 


See Also: 3.009.-3.122. Individual INT 21H Functions . 
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3.002. INT 21H KEYBOARD FUNCTIONS SUMMARY 


Function # | Character _| Character | on Ctrl-C Register Used 


| 06(6)_ {No UNG = ee Se A 
F107 (7) Yes: = INO = NO. A 
| 08 (8) [ves [NoYes Te 


oc (12 Varies upon function requested 
3F (63 DS:DX=buffer address 


Notes: Control-C checking can be turned off completely using 
function 33H 


Source: IBM DOS 3.3 Technical Reference, pages 6-35, 6-52, 
6-57 to 6-60, 6-62 to 6-64, 6-137 to 6-138 


See Also: 3.010. Function 01H -- Read Keyboard and Echo 
3.015. Function 06H -- Direct Console I/O 
3.016. Function 07H -- Direct Console Input Without Echo 
3.017. Function 08H -- Read Keyboard Without Echo 
3.019. Function OAH -- Buffered Keyboard Input 
3.020. Function OBH -- Check Keyboard Status 
3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 
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3.003. INT 21H FCB-ORIENTED FUNCTIONS SUMMARY 


Function # FCB Used” Function # 
3DH -- open handle 
3FH -- read handle 


16 (22)  |Create file 


Unopened FCB |3CH -- create handle 
5AH -- create temp file 
5BH -- create new file 


42H -- move file pointer 
42H -- move file pointer 
Random block write {Opened FCB 40H -- write handle 


Source: 


See Also: 


**Opened and unopened FCBs may also be extended if you 
need to set or are using the file attribute byte 

***Must be unchanged from use of function 11H -- search for 
first entry 


IBM DOS 3.3 Technical Reference, pages 6-35, 6-36, 6-67 to 
6-80,6-85 to 6-88, 6-91 to 6-94 


3.004. 
3.024. 
3.025. 
3.026. 
3.027. 
3.028. 
3.029. 
3.030. 
3.031. 
3.032. 
3.037. 
3.038. 
3.039. 
3.040. 
3.043. 
3.044. 
3.062. 
3.063. 
3.064. 
3.065. 
3.066. 
3.067. 
3.068. 
3.097. 
3.098. 
3.106. 
3.107. 
3.123. 
3.124. 
3.126. 


INT 21H Handle-oriented Functions Summary 
Function OFH -- Open File With FCB 

Function 10H -- Close File With FCB 

Function 11H -- Find First Entry With FCB 
Function 12H -- Find Next Entry With FCB 
Function 13H -- Delete File With FCB 
Function 14H -- Sequential Read With FCB 
Function 15H -- Sequential Write With FCB 
Function 16H -- Create File With FCB 

Function 17H -- Rename File With FCB 
Function 21H -- Random Read With FCB 
Function 22H -- Random Write With FCB 
Function 23H -- Get File Size With FCB 
Function 24H -- Set Relative Record With FCB 
Function 27H -- Random Block Read With FCB 
Function 28H -- Random Block Write With FCB 
Function 3CH -- Create File 

Function 3DH -- Open File 

Function 3EH -- Close File 

Function 3FH -- Read Using Handle 

Function 40H -- Write Using Handle 

Function 41H -- Delete File 

Function 42H -- Move File Pointer 

Function 4EH -- Find First File 

Function 4FH -- Find Next File 

Function 5AH -- Create Temporary File 
Function 5BH -- Create New File 

Unopened FCB Format 

Opened FCB Format 

Rename FCB Format 
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3.004. INT 21H HANDLE-ORIENTED FUNCTIONS SUMMARY 


Function # 
; 


3C (60 Create handle Creates file for subsequent I/O; erases existing file, if an 
[Open handle 
SE (62 Close handle Closes handle; frees handle number 
SF (63 Read handle Reads from file at current pointer location 
40 (64 Write handle Writes to file at current pointer location 
| 41 (65) [Delete file Deletes file 


67 (103 Set handle count Allows you to specify more than 20 handles (default maximum 
68 (104 Commit file Insures file is written to disk (flushes buffer 


Notes: The first five handle numbers are preassigned by DOS (See 3.130. Predefined Handles) 


3D (61 Open handle Readies file for 1/O; assigns handle number 


42 (66 Move file pointer Moves location of pointer in file 


Source: IBM DOS 3.3 Technical Reference, pages 6-36, 6-37, 6-122 to 6-146, 6-186 to 6-187, 6-206 to 
6-209, 6-213 to 6-215, 6-239 to 6-240 


See Also: 3.003. INT 21H FCB-oriented Functions Summary 
3.062. Function 3CH -- Create File 
3.063. Function 3DH -- Open File 
3.064. Function 3EH -- Close File 
3.065. Function 3FH -- Read Using Handle 
3.066. Function 40H -- Write Using Handle 
3.067. Function 41H -- Delete File 
3.068. Function 42H -- Move File Pointer 
3.069. Function 43H, OOH -- Get File Attributes 
3.070. Function 43H, 01H -- Set File Attributes 
3.087. Function 45H -- Duplicate File Handle 
3.088. Function 46H -- Force Duplicate File Handle 
3.097. Function 4EH -- Find First File 
3.098. Function 4FH -- Find Next File 
3.100. Function 56H -- Rename File 
3.101. Function 57H, 00H -- Get Date/Time of File 
3.102. Function 57H, 01H -- Set Date/Time of File 
3.106. Function 5AH -- Create Temporary File 
3.107. Function 5BH -- Create New File 
3.121. Function 67H -- Set Handle Count 
3.122. Function 68H -- Commit File 
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3.005. INT 21H IOCTL DEVICE-ORIENTED FUNCTIONS SUMMARY 


| Func.Num.* 


Sets number of retries and pause between them for a file-sharing device 
Sets/gets block device parameters; writes/reads/formats/verifies tracks 


44H,0EH Reports logical drive mapping 

44H,0FH Sets logical to physical drive mapping 
Notes: *The first number is the AH function number, the second the AL subfunction number 
Source: IBM DOS 3.3 Technical Reference, pages 6-36, 6-147 to 6-184 


See Also: 3.004. INT 21H Handle-oriented Functions Summary 
3.069. Function 43H, OOH -- Get File Attributes 
3.070. Function 43H, 01H -- Set File Attributes 
3.073. Function 44H, 02H -- IOCTL Read String 
3.074. Function 44H, 03H -- IOCTL Write String 
3.075. Function 44H, 04H -- IOCTL Read Block 
3.076. Function 44H, 05H -- IOCTL Write Block 
3.077. Function 44H, 06H -- IOCTL Get Input Status 
3.078. Function 44H, 07H -- IOCTL Get Output Status 
3.079. Function 44H, 08H -- {OCTL Is Removable? 
3.080. Function 44H, O9H -- IOCTL Is Redirected Block? 
3.081. Function 44H, OAH -- IOCTL Is Redirected Handle? 
3.082. Function 44H, OBH -- IOCTL Change Retry Count 
3.083. Function 44H, OCH -- Generic IOCTL For Handles 
3.084. Function 44H, ODH -- Generic IOCTL For Devices 
3.085. Function 44H, OEH -- Get Logical Drive Map 
3.086. Function 44H, OFH -- Set Logical Drive Map 
3.148. Reserved Device Names and Chain Order 


7/ 
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3.006. INT 21H SYSTEM FUNCTIONS SUMMARY 


Function # 


1A (26 Set DTA Make new disk transfer address 


End program execution but keep resident 


4A (74) ISETBLOCK Chanae size of memory block being used 
Report current verify flag setting 
Report current location of program segment prefix 


Source: IBM DOS 3.3 Technical Reference, pages 6-35 to 6-37, 6-82, 6-89 to 6-90, 6-98 to 
6-121, 6-188 to 6-201, 6-205, 6-210 to 6-212, 6-232 to 6-238 


See Also: 3.034. Function 1AH -- Set Disk Transfer Address 
3.041. Function 25H -- Set Interrupt Vector 
3.042. Function 26H -- Create New Program Segment 
3.046. Function 2AH -- Get System Date 
3.047. Function 2BH -- Set System Date 
3.048. Function 2CH -- Get System Time 
3.049. Function 2DH -- Set System Time 
3.050. Function 2EH -- Set/Reset Verify Flag 
3.051. Function 2FH -- Get Disk Transfer Address 
3.052. Function 30H -- Get DOS Version 
3.053. Function 31H -- Keep Process 
3.054. Function 33H -- Control-C Check 
3.055. Function 35H -- Get Interrupt Vector 
3.056. Function 36H -- Get Disk Free Space 
3.057. Function 38H, 00H -- Get Country Data 
3.058. Function 38H, xxH -- Set Country Data 
3.059. Function 39H -- Create Subdirectory 
3.060. Function 3AH -- Remove Subdirectory 
3.061. Function 3BH -- Change Current Directory 
3.089. Function 47H -- Get Current Directory 
3.090. Function 48H -- Allocate Memory 
3.091. Function 49H -- Free Allocated Memory 
3.092. Function 4AH -- Set Block 
3.093. Function 4BH, OOH -- Load and Execute Program 
3.095. Function 4CH -- End Process 
3.096. Function 4DH -- Get Return Code 
3.099. Function 54H -- Get Verify State 
3.103. Function 58H, 00H -- Get Allocation Strategy 
3.104. Function 58H, 01H -- Set Allocation Strategy 
3.105. Function 59H -- Get Extended Error 
3.116. Function 62H -- Get Program Segment Prefix 
3.118. Function 65H -- Get Extended Country Info 
3.119. Function 66H, 01H -- Get Global Code Page 
3.120. Function 66H, 02H -- Set Global Code Page 
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3.007. INT 21H NETWORK FUNCTIONS SUMMARY 


INT 21H Function Name Use 
Function # 


44H,09H Is redirected block? Reports whether drive letter is local or remote (network 
44H,0AH Is redirected handle? Reports whether device name is local or remote (network 


5FH,03H Make assign list ent Redirects local drive/device to a network directory/device 
5FH,04H Cancel assign list ent Cancels redirection created with function 5F,03 


Version Info: Network functions require DOS 3.1 or later 
Source: IBM DOS 3.3 Technical Reference, pages 6-36, 6-37, 6-155 to 6-156, 6-216 to 6-231 


See Also: 3.080. Function 44H, 09H -- IOCTL Is Redirected Block? 
3.081. Function 44H, OAH -- \OCTL Is Redirected Handle? 
3.108. Function 5CH, 00H -- Lock File 
3.109. Function 5CH, 01H -- Unlock File 
3.110. Function 5EH, OOH -- Get Machine Name 
3.111. Function 5EH, 02H -- Set Printer String 
3.113. Function 5FH, 02H -- Get Assignment List Entry 
3.114. Function 5FH, 03H -- Make Assignment List Entry 
3.115. Function 5FH, 04H -- Cancel Assignment List Entry 


3.008. TYPICAL DOS REGISTER USE 


Standard Usage 
General purpose data register Passes MS-DOS parameters, returns error 


| _AH ___[Functionrequestregister ss SSSSC*L_ SS 8 «| Contains function number on call (INT 21H) _| 
| AL __[Errorreturnregister i (t—“‘SSSCOCL# OS é([Returnserrorifcarryflagset Ci 
PSP [Stackregister — C—“‘“ ‘®’NS!OOCLC OIG [UUUC“‘(CNC*S™SCd 
| _IP___|Instructionpointerregister Cd 16 | C(CCid 
[| _BP__‘([Stacksegmentbaseregister ss | 16 | 
| SI_——s«([Sourceindexinstringoperations (| 16 | C“‘“‘“‘COCOCOOCOC*C*#C#C(‘(‘’(CSCOC‘*éds 
| SD Destination index in string ops PAG es 
Carry flag set=error; carry flag clear=no error 


Source: IBM DOS 3.3 Technical Reference, pages 6-8 to 6-9 
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3.009. FUNCTION 00H -- TERMINATE PROGRAM 


Prior to Calling Function Upon Return From Function 


Function does not return: 
*File buffers flushed 
*Termination handler address restored from PSP:000AH 
*Ctrl-C exit address restored from PSP:000EH 
*Critical error handler address restored from PSP:0012H** 
*Control passes to termination handler address 


Notes: *Obsolete function; in DOS 2.x or later use function 31H 
or 4CH instead 
**See 3.136. Program Segment Prefix Layout 
***DOS versions 2.x and later only 


Source: IBM DOS 3.3 Technical Reference, page 6-51 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.053. Function 31H -- Keep Process 
3.095. Function 4CH -- End Process 


3.010. FUNCTION 01H -- READ KEYBOARD AND ECHO 


Prior to Calling Function Upon Return From Function 


Notes: 


Source: 


See Also: 


High Low 
AX| —s—s—s—s—s—ssSd:s 8+ char code* 
feos et one 


*Function echoes characters to display; Control-C is enabled; 
waits for character to be input from standard input device 

*Function is obsolete; in DOS 2.x or later use function 3FH instead 
**Either 8-bit IBM ASCII code, or one of two bytes 

of an IBM Extended ASCII code 


MS-DOS 3.3 Programmer's Reference, page 6-52 


3.001. INT 21H Functions by DOS Version Summary 
1.21. ASCII Character Set 

1.22. IBM ASCII Character Set 

1.23. IBM Extended Character Codes 

3.015. Function 06H -- Direct Console I/O 

3.016. Function 07H -- Direct Console Input Without Echo 
3.017. Function 08H -- Read Keyboard Without Echo 
3.019. Function OAH -- Buffered Keyboard Input 

3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 
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3.011. FUNCTION 02H -- DISPLAY CHARACTER 


Prior to Calling Function Upon Return From Function 


Function does not return any values 


Notes: «Obsolete function; in DOS 2.x or later use function 40H instead 
*Cursor position updated; if character is a backspace (08H), 
the cursor is moved to the left one position, but the character there 
is not erased 


Source: MS-DOS 3.3 Programmer's Reference, page 6-53 


See Also: 1.22. IBM ASCII Character Set 
1.23. IBM Extended Character Set 
3.001. INT 21H Functions by DOS Version Summary 
3.015. Function 06H -- Direct Console I/O 
3.018. Function 09H -- Display String 
3.066. Function 40H -- Write Using Handle 


3.012. FUNCTION 03H -- AUXILIARY INPUT 


‘Prior to Calling Function Upon Return From Function 


High Low 
AX{| ss 8 bit char from AUX 
BX es a 
4. ey ae 
XG ee 
SP SP 
BP BP 
Sl S! 
Di DI 
IP IP 
flags flags 
cs cs 
DS DS 
SS SS 
ES ES 
Notes: *This function does not check status of AUX port, buffer input, or return 


error codes 

*Obsolete function; in DOS 2.x or later use function 3FH instead 
*DOS initializes the standard auxiliary device to 2400 baud, no parity, 
one stop bit, and 8-bit words 


Source: IBM DOS 3.3 Technical Reference, page 6-54 


See Also: 1.21. ASCII Character Set 
3.001. INT 21H Functions by DOS Version Summary 
3.013. Function 04H -- Auxiliary Output 
3.065. Function 3FH -- Read Using Handle 
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3.013. FUNCTION 04H -- AUXILIARY OUTPUT 


Prior to Calling Function Upon Return From Function 


Function does not return any values 


cs 
DS 
SS 
ES 
Notes: “This function does not check status of AUX port, buffer output, 
or return error codes 
*Obsolete function; in DOS 2.x or later use function 40H instead 
Source: IBM DOS 3.3 Technical Reference, page 6-55 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.012. Function 03H -- Auxiliary Input 
3.066. Function 40H -- Write Using Handle 


3.014. FUNCTION 05H -- PRINT CHARACTER 


Prior to Calling Function Upon Return From Function 


Function returns no values 


Notes: *This function does not check status of printer port, buffer output, 
o7 return error codes 
*Obsolete function; in DOS 2.x or later use function 40H instead 


Source: IBM DOS 3.3 Technical Reference, page 6-56 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.066. Function 40H -- Write Using Handle 
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3.015. FUNCTION 06H -- DIRECT CONSOLE I/O 


Prior to Calling Function Upon Return From Function 
High Low 

AX{ | & bit char or COH™* | 

| ee eee 

I re ee ee 

DiS re od 
SP SP 
BP BP 
S/ SI 
DI DI 


IP | (ake | 
flags flags ZeroFlag set 


Notes: *Obsolete function; in DOS 2.x and later use functions 3FH and 40H 
**lf DL=FFH, console input is performed; otherwise DL is sent to console 
***If ZeroFlag is clear, AL contains character from console; otherwise AL = 0 


Source: IBM DOS 3.3 Technical Reference, pages 6-57 to 6-58 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.002. INT 21H Keyboard Functions Summary 
3.010. Function 01H -- Read Keyboard and Echo 
3.011. Function 02H -- Display Character 
3.016. Function 07H -- Direct Console Input Without Echo 
3.017. Function 08H -- Read Keyboard Without Echo 
3.018. Function 09H -- Display String 
3.019. Function OAH -- Buffered Keyboard Input 
3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 
3.066. Function 40H -- Write Using Handle 
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3.016. FUNCTION 07H -- DIRECT CONSOLE INPUT WITHOUT ECHO 


Prior to Calling Function Upon Return From Function 


Notes: «Function does not echo character or check for Control-C 
*Obsolete function; in DOS 2.x and later use function 3FH instead 


Source: iBM DOS 3.3 Technicai Reference, page 6-59 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.002. INT 21H Keyboard Functions Summary 
3.010. Function 01H -- Read Keyboard and Echo 
3.015. Function O6H -- Direct Console I/O 
3.017. Function 08H -- Read Keyboard Without Echo 
3.019. Function OAH -- Buffered Keyboard input 
3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 


3.017. FUNCTION 08H -- READ KEYBOARD WITHOUT ECHO 
Prior to Calling Function Upon Return From Function 


High 


Low 
AX| ————s—s—ssd: 88-bit char from CON 
fe | 


Notes: *Function waits for and does not echo character 
*Obsolete function; in DOS 2.x and later use function 3FH instead 


Source: IBM DOS 3.3 Technical Reference, page 6-60 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.002. INT 21H Keyboard Functions Summary 
3.010. Function 01H -- Read Keyboard and Echo 
3.015. Function 06H -- Direct Console I/O 
3.016. Function 07H -- Direct Console Input Without Echo 
3.019. Function OAH -- Buffered Keyboard input 
3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 
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3.018. FUNCTION 09H -- DISPLAY STRING 


Prior to Calling Function Upon Return From Function 


Function does not return a value 


Notes: Obsolete function; in DOS 2.x and later use function 
40H instead 

Source: IBM DOS 3.3 Technical Reference, page 6-61 

See Also: 1.17. Common String Formats 


3.001. INT 21H Functions by DOS Version Summary 
3.011. Function 02H -- Display Character 
3.066. Function 40H -- Write Using Handle 


3.019. FUNCTION OAH -- BUFFERED KEYBOARD INPUT 


Prior to Calling Function Upon Return From Function 
High Low 

AX 

BX 

CX 

DX 

SP SP 
BP BP 
SI Sl 
DI Di 


Buffer |Max. length byte (non-zero), empty string Buffer |Contains max. length, actual length, string typed 


Notes: Obsolete function; in DOS 2.x or later use function 3FH instead 
Source: IBM DOS 3.3 Technical Reference, page 6-62 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.010. Function 01H -- Read Keyboard and Echo 

3.015. Function 06H -- Direct Console I/O 

3.016. Function 07H -- Direct Console Input Without Echo 
3.017. Function 08H -- Read Keyboard Without Echo 
3.019. Function OAH -- Buffered Keyboard !nput 

3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 
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3.020. FUNCTION OBH -- CHECK KEYBOARD STATUS 


Prior to Calling Function Upon Return From Function 


High Low 


AX| ss SCC*d:SCS suffer status* | 

BM Ua es Se oe 

CX] CT 

DXL_ 
SP SP 
BP BP 
SI! S! 
DI! DI 
IP IP 
flags flags 
CS CS 
DS DS 
SS SS 
ES ES 

Notes: *Obsolete function; in DOS 2.x and later use function 44H,6H instead 


**00=no character in buffer; FFH=character pending in buffer 
Source: IBM DOS 3.3 Technical Reference, page 6-63 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.002. INT 21H Keyboard Functions Summary 
3.077. Function 44H, 06H -- IOCTL Get Input Status 


3.021. FUNCTION OCH -- FLUSH BUFFER, READ KEYBOARD 


Prior to Calling Function Upon Return From Function 
High Low High Low 
AX{ Cd CV aries™* 
ee ees Ger ieeareel BX}, 
Pera (eee oo re eee 
ss ee | 
SP SP 
BP BP 
Si Sl 
DI DI 


Buffer | Max. length, empty string (if AL=OAH Buffer |Max. length, actual length, string (if AL=OAH 
Notes: «Obsolete function; in DOS 2.x or later use function 3FH instead 


*1, 6, 7, 8, or A are allowable keyboard functions and act just as do the INT 21H 
functions with the same number 

***0=buffer was flushed, but no other processing was done. Otherwise, will be the 
same as for the INT21H function called by value in AL. 


Source: IBM DOS 3.3 Technical Reference, page 6-64 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.002. INT 21H Keyboard Functions Summary 
3.010. Function 01H -- Read Keyboard and Echo 
3.015. Function O6H -- Direct Console |/O 
3.016. Function 07H -- Direct Console Input Without Echo 
3.017. Function 08H -- Read Keyboard Without Echo 
3.019. Function OAH -- Buffered Keyboard Input 
3.065. Function 3FH -- Read Using Handle 


PC Sourcebook 


3.022. FUNCTION ODH -- RESET DISK 


Prior to Calling Function Upon Return From Function 


Function returns no values 


Notes: Obsolete function; in DOS 2.x and later, effects on default drive 
and DTA are undocumented 
¢Function flushes all file buffers to disk 
*Close all files first to update directory 


Source: IBM DOS 3.3 Technical Reference, page 6-65 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.025. Function 10H -- Close File With FCB 
3.064. Function 3EH -- Close File 


3.023. FUNCTION OEH -- SELECT DISK 


Prior to Calling Function Upon Return From Function 


High Low 


AX|___————Cd:s# Leica drives** 
Pee ee 


Notes: «Note that the value returned in AL does not mean that all of the indicated 
logical drives are valid drives 
**0=A, 1=B, and so on. Note that this is different than logical drive number 
-**Same value as LASTDRIVE= in CONFIG.SYS, or total number of devices, 
whichever is greater 


Source: IBM DOS 3.3 Technical Reference, page 6-66 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.033. Function 19H -- Get Current Disk 
3.137. Logical Drive Numbers 
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3.024. FUNCTION OFH -- OPEN FILE WITH FCB 


Prior to Calling Function 


Low 

AX oe eee eed 
BX Peres! 
Cx hag eet oe ell 
DX 
SP 

BP 

S! 

DI 


FCB Drive Number 
File Name 
File Type ASCII file extension 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 


Upon Return From Function 


High Low 


AX] Status” 
BR en ee 
(2 rr Paes 
DX{_ 
SP 
BP 
SI 
DI 
IP 
flags 
CS 
DS 
SS 
ES 
FCB Drive Number 
File Name 
File Type ASCII file extension 
Current Block OF 
Record Size 
File Size 
File Date 
File Time 
RESERVED 


Current Record Current Record |0 = |] 
Random Record # Random Record# j0 sd 
Version Info: On networks file is opened in compatibility mode only 

Notes: «Obsolete function; in DOS 2.x or later use function 3DH instead 


-*00=directory entry was found and opened; FFH=directory entry wasn't found 


Source: IBM DOS 3.3 Technical Reference, pages 6-67 to 6-68 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.003. INT 21H FCB-oriented Functions Summary 
3.063. Function 3DH -- Open File 


3.123. Unopened FCB Format 
3.124. Opened FCB Format 
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3.025. FUNCTION 10H -- CLOSE FILE WITH FCB 


Prior to Calling Function 


ointer to opened FCB 


Upon Return From Function 


High Low 

7 5 a, ee es 
| ae 

OX Nee | 
o> 4 ons.) leet ar 
SP 

BP 

S/ 

DI 


FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record # 


Notes: 


Source: 


See Also: 


Do not change 


FCB |FCB no longer valid 


Obsolete function; in DOS 2.x or later use function 3EH instead 
**Q0=directory entry found and closed; FFH=eniry not found 


IBM DOS 3.3 Technical Reference, page 6-69 


3.001. INT 21H Functions by DOS Version Summary 
3.003. INT 21H FCB-oriented Functions Summary 
3.064. Function 3EH -- Close File 


3.124. Opened FCB Format 
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3.026. FUNCTION 11H -- FIND FIRST ENTRY WITH FCB 


Prior to Calling Function Upon Return From Function 


High Low 
AX| Cd Status* 
Pelee 8 


DTA DTA [Contains unopened FCB for file found 

FCB Drive Number [Logical drive number | FCB Drive Number [Actual drive number | 
File Name ASCII file name** File Name ASCIl file name** 
File Type ASCII file type ** File Type ASCII file type ** 


Current Block Os” Current Block OFF 
Record Size Wee aoe a et Record Size aes! 
File Size (On = 2S | File Size Os geo 
File Date aa) File Date Oh ee 
File Time ear File Time Or ss 
RESERVED aaa RESERVED —_——__ 5, 
Current Record |0 | | Current Record j|0 | 
Random Record# {0  —————sdY Random Record# |0 ———s—siSY 
Version Info: *“May contain ? wildcard character; may contain * wildcard character in DOS 3.x 
Notes: *Obsolete function; with DOS 2.x or later use function 4EH instead 


«You may use an extended FCB (unopened) to find files with a certain attribute 
**00=directory entry found; FFH=entry not found 


Source: IBM DOS 3.3 Technical Reference, pages 6-70 to 6-71 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.003. INT 21H FCB-oriented Functions Summary 
3.027. Function 12H -- Find Next Entry With FCB 
3.097. Function 4EH -- Find First File 
3.098. Function 4FH -- Find Next File 
3.123. Unopened FCB Format 
3.125. Extended FCB Format 
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3.027. FUNCTION 12H -- FIND NEXT ENTRY WITH FCB 


Prior to Calling Function Upon Return From Function 


High Low 


AX| | Status® 
[=e 


Pe re ee he Pe 
Segment of pointer to unopened FCB** 
fee ee 


DTA DTA 
FCB Drive Number FCB Drive Number 
File Name File Name 
File Type File Type 
Current Block OFF Current Block itso. = 4 
Record Size er eel; Record Size OF = po | 
File Size Oe es oes File Size OF 
File Date Oise File Date iS 
File Time Ce File Time OF 
RESERVED Ose. — | RESERVED aes 
Current Record ee Current Record Ooti‘“C:Cs*s~*~*~*C*@d 
Random Record# |0 —s&Y Random Record# |0  ——————s&Y 


Version Info: «***May contain ? wildcard characters; in DOS 3.x may also contain * wildcard characters 


«You may use extended FCBs (unopened) to search for file with a certain attribute 
Notes: «Obsolete function; with DOS 2.x or later use function 4FH instead 

**00=directory eniry found; FFH=entry not found 

***Must be unchanged FCB used previously with function 11H or function 12H 


IBM DOS 3.3 Technical Reference, pages 6-72 to 6-73 
Source: 

3.001. INT 21H Functions by DOS Version Summary 
See Also: 3.003. INT 21H FCB-oriented Functions Summary 

3.026. Function 11H -- Find First Entry With FCB 

3.097. Function 4EH -- Find First File 

3.098. Function 4FH -- Find Next File 

3.123. Unopened FCB Format 

3.125. Extended FCB Format 
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3.028. FUNCTION 13H -- DELETE FILE WITH FCB 


Prior to Calling Function 


FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record # 


Version Info: 


Notes: 


Source: 


See Also: 


Upon Return From Function 


High Low 


cs 
DS 
SS 
ES 
Logical drive number FCB |No longer valid 


ASCII file name 


ASCII file extension** 


= 
a 
OO 
OO 
Oo 
OO 
es 
Oo 


Requires create access rights on networks 


*Obsolete function; in DOS 2.x or later use function 41H instead 
**00=at least one matching file found and deleted; 

FFH=no matching files found 

***May contain ? wildcard characters 


IBM DOS 3.3 Technical Reference, page 6-74 


3.001. INT 21H Functions by DOS Version Summary 
3.003. INT 21H FCB-oriented Functions Summary 
3.060. Function 3AH -- Remove Subdireciory 
3.067. Function 41H -- Delete File 

3.123. Unopened FCB Format 


AX} Status® 
of ee eee 
So —— a er. 
Diss Sd 
SP 
BP 
SI 
DI 
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3.029. FUNCTION 14H -- SEQUENTIAL READ WITH FCB 


Prior to Calling Function 


Upon Return From Function 


High Low 
AX| dT Status* 
ee ne ee 
Cw es Pe 
DX 
SP 
BP 
Sl 
DI 


DTA |Blank (size=one record of data 


FCB Drive Number Actual drive number 


File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED RESERVED 


Current record** 
Noi used 


Current Record 
Random Record # 


FCB Drive Number 


DTA |One record of data (size=record size 


File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED RESERVED 


Current Record 
Random Record # 


Version Info: Requires read access rights on networks 

Notes: *Obsoleie function; with DOS 2.x or later use function 3FH instead 
**Q=successful read; 1=end of file; 2=DTA too small; 3=partial record read 
(See 3.127. FCB Error Codes) 
***You may change these fields prior to calling function 

Source: IBM DOS 3.3 Technical Reference, page 6-75 

See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.003. INT 21H FCB-oriented Functions Summary 
3.037. Function 21H -- Random Read With FCB 
3.043. Function 27H -- Random Block Read With FCB 
3.065. Function 3FH -- Read Using Handle 


3.124. Opened FCB Format 
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3.030. FUNCTION 15H -- SEQUENTIAL WRITE WITH FCB 


Prior to Calling Function 


High 


DTA {Record of data (size must match record size 


Actual drive number 


FCB Drive Number FCB Drive Number 


File Name ASCii file name File Name 

File Type File Type 
Current Block Current Block 
Record Size Record Size 
File Size [Actual filesize File Size 

File Date File Date 

File Time File Time 
RESERVED RESERVED 


Current Record 
Random Record # 


May be set to new record** 


Current Record 
Random Record # 


AX| | Status® 
ia eee 


Upon Return From Function 


Low 


DTA \Unchanged data 


Uncnanged 


Version Info: Requires write access rights on networks 

Notes: *Obsolete function; in DOS 2.x and later use function 40H instead 
**0=successful write; 1=disk full; 2=DTA too small 
(See 3.127. FCB Error Codes) 
***You may change these values prior to calling function 

Source: IBM DOS 3.3 Technical Reference, page 6-76 

See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.003. INT 21H FCB-oriented Functions Summary 
3.038. Function 22H -- Random Write With FCB 
3.044. Function 28H -- Random Block Write With FCB 
3.066. Function 40H -- Write Using Handle 

3.124. Opened FCB Format 
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3.031. FUNCTION 16H -- CREATE FILE WITH FCB 


Prior to Calling Function 


Upon Return From Function 


FCB Drive Number 


Logical drive number 


FCB Drive Number 


File Name File Name 

File Type File Type 
Current Block Current Block 
Record Size Record Size 
File Size File Size 

File Date File Date 

File Time File Time 
RESERVED RESERVED 


Current Record 
Random Record # 


Must be 0 


Current Record 
Random Record # 


Requires create access rights on networks 


**00=file created; OFFH=no more empty entries available 
(See 3.127. FCB Error Codes) 


Version Info: 

Notes: 

Source: 

See Also: 3.001. 
3.003. 
3.024. 
3.062. 
3.063. 


3.106. 
3.107. 
3.123. 
3.124. 


IBM DOS 3.3 Technical Reference, pages 6-77 to 6-78 


INT 21H Functions by DOS Version Summary 
INT 21H FCB-oriented Functions Summary 
Function OFH -- Open File With FCB 

Function 3CH -- Create File 

Function 3DH -- Open File 

Function 5AH -- Create Temporary File 
Function 5BH -- Create New File 

Unopened FCB Format 

Opened FCB Format 


Unchanged 


*Obsolete function; in DOS 2.x and later use function 3CH, 5AH, or 5BH 
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3.032. FUNCTION 17H -- RENAME FILE WITH FCB 


Prior to Calling Function Upon Return From Function 


FCB Drive Number Logical drive number 
First File Name ASCII file name** 
First File Type ASCII file type** 


FCB Drive Number Actual drive number 
First FileName |Unchanged _—i 
First File Type [Unchanged i 


Second File Name |ASCii file name** Second File Name Unchanged 
Second File Type | ASCII file type** Second File Type 
Version Info: Requires create access rights on networks 
Notes: «Obsolete function; in DOS 2.x or later use function 56H instead. 
**00=at least one file renamed; FFH=no files renamed, or new name 
already exists 


***May contain ? wildcard characters 
Source: IBM DOS 3.3 Technical Reference, pages 6-79 to 6-80 
See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.003. INT 21H FCB-oriented Functions Summary 


3.100. Function 56H -- Rename File 
3.126. Rename FCB Format 


3.033. FUNCTION 19H -- GET CURRENT DISK 


Prior to Calling Function Upon Return From Function 


High Low 
AX| —____|__ Selected drive* 
ee al 


Notes: *0=A drive, 1=B drive, and so on 
Source: IBM DOS 3.3 Technical Reference, page 6-81 


See Aiso: 3.061. INT 21H Functions by DOS Version Summary 
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3.034. FUNCTION 1AH -- SET DISK TRANSFER ADDRESS 


Prior to Calling Function Upon Return From Function 


Function returns no values 


CS ee 
DS {Segment of pointer to disk transfer address 
Fazal 
a ae 


Notes: *DTA may not cross segment boundaries 
*Default DTA is at OO80H in the PSP 


Source: IBM DOS 3.3 Technical Reference, page 6-82 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.051. Function 2FH -- Get Disk Transfer Address 


3.035. FUNCTION 1BH -- GET DEFAULT DRIVE DATA 
Prior to Calling Function Upon Return From Function 


High _ 


CX 


DX |Number of clusters per drive 
SP SP 
BP BP 
Sl Sl 
DI DI 
IP 
flags 
cs 
DS 
SS 
ES 
Notes: *The FAT ID byte is no longer adequate to identify the drive type 
(beginning DOS 2.x) 
*Obsolete function; in DOS 2.x or later use function 36H instead 
Source: IBM DOS 3.3 Technical Reference, page 6-83 
See Also: 2.37. Disk ID Byte 


3.001. INT 21H Functions by DOS Version Summary 
3.036. Function 1CH -- Get Drive Data 

3.056. Function 36H -- Get Disk Free Space 

3.128. Extended Error Codes Returned from Function 59H 


Low 


AX{[—————_ TJ Sectors per cluster 
BX | Offset of pointer to FAT ID byte 


Number of bytes per sector 
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3.036. FUNCTION 1CH -- GET DRIVE DATA 


Prior to Calling Function 


Upon Return From Function 


High Low 
AX|_ | Sectors per cluster** | 
BX |OffsetofpointertoFATIDbyte 
CX|Numberofbytespersector i 


DX |Number of clusters per drive 


cS 
DS 
ss 
ES 
Notes: *Obsolete function; in DOS 2.x or later use function 36H instead 
*The FAT ID byte is no longer adequate to identify the drive type 
(beginning DOS 2.x) 
**0=default, 1=A, 2=B, etc. (See 3.137. Logical Drive Numbers) 
***A value of FFH returned by call means the drive specified is invalid 
Source: IBM DOS 3.3 Technical Reference, page 6-84 
See Also: 2.37. FAT ID Byte 


3.001. INT 21H Functions by DOS Version Summary 
3.035. Function 1BH -- Get Default Drive Data 
3.056. Function 36H -- Get Disk Free Space 


3.137. Logical Drive Numbers 
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3.037. FUNCTION 21H -- RANDOM READ WITH FCB 


Prior to Cailing Function Upon Return From Function 
High Low 

AX| ee Status* 
BX{ 
Cx, 
nn (ne ar, 

SP 

BP 

S! 

DI 

IP 

flags 

cs 

DS 

SS 

ES 
DTA DTA 
FCB Drive Number FCB Drive Number 
File Name File Name 
File Type File Type 
Current Block Current Block 
Record Size Record Size 
File Size File Size 
File Date File Date 
File Time File Time 
RESERVED RESERVED 


Current Record Current Record 


Will be set by call 


Random Record # |Record to read Random Record # ||Incremented by call 
Version Info: Requires read access rights on networks 
Notes: «Random record # is usually set by using function 24H 


*Obsolete function; in DOS 2.x or later use function 3FH instead 
**0=successful read; 1=end of file; 2=DTA too small; 3=partial record read 
(See 3.127. FCB Error Codes) 

°**You may change these fields prior to calling function 


Source: IBM DOS 3.3 Technical Reference, page 6-85 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.003. INT 21H FCB-oriented Functions Summary 
3.029. Function 14H -- Sequential Read With FCB 
3.040. Function 24H -- Set Relative Record With FCB 
3.043. Function 27H -- Random Block Read With FCB 
3.065. Function 3FH -- Read Using Handle 
3.124. Opened FCB Format 
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3.038. FUNCTION 22H -- RANDOM WRITE WITH FCB 


Prior to Calling Function Upon Return From Function 


High Low 
AX} Status’ 
eee 


DTA DTA 
FCB Drive Number [Actual drive number __| FCB Drive Number [Unchanged | 
File Name File Name 
File Type File Type 
Current Block Current Block 
Record Size Record Size 
File Size File Size 
File Date File Date 
File Time File Time 
RESERVED RESERVED 


Will be set by call 
Record to write** 


Version Info: Requires write access rights on networks 


Set by call 
incremented by call 


Current Record 
Random Record # 


Current Record 
Random Record # 


Notes: *Random record # is usually set with function 24H 
*Obsolete function; in DOS 2.x or later use function 40H instead 
**0=successful write; 1=disk full; 2=DTA too small 
(See 3.127. FCB Error Codes) 
***You may change these fields prior to calling function 


Source: IBM DOS 3.3 Technical Reference, page 6-86 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.003. INT 21H FCB-oriented Functions Summary 
3.030. Function 15H -- Sequential Write With FCB 
3.040. Function 24H -- Set Relative Record With FCB 
3.044. Function 28H -- Random Block Write With FCB 
3.066. Function 40H -- Write Using Handle 
3.124. Opened FCB Format 
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3.039. FUNCTION 23H -- GET FILE SIZE WITH FCB 


Prior to Calling Function 


FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 


Random Record # 


Notes: 


Source: 


See Also: 


cS 

DS 

SS 

ES 
FCB Drive Number 
File Name 
File Type 
Oak fie ee Current Block 
Record Size 
NO oe es gta File Size 
Oa ee at te File Date 
Ge File Time 
iO RESERVED 
OF Current Record 
Ce Random Record # 


Upon Return From Function 


High Low 
AX|_ Cd CStatus*® 
(:) (Oe era 
CX] 
OX ee 
SP 
BP 
S! 
DI 


«Obsolete function; in DOS 2.x or later use function 42H instead 


**0=file found; OFFH=file not found 
«**Rounded up to next integer if partial record found 
«***Set to 1 to find file size in bytes 


IBM DOS 3.3 Technical Reference, page 6-87 


3.001. INT 21H Functions by DOS Version Summary 
3.003. INT 21H FCB-oriented Functions Summary 
3.068. Function 42H -- Move File Pointer 

3.123. Unopened FCB Format 
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3.040. FUNCTION 24H -- SET RELATIVE RECORD WITH FCB 


Prior to Calling Function Upon Return From Function 


High Low 
AX| Always 00H 
(2), a eee 


FCB Drive Number FCB Drive Number 
File Name File Name 
File Type ASCII file extension File Type Unchanged 
Current Block Current Block 
Record Size Record Size 
File Size File Size 
File Date File Date 
File Time File Time 
RESERVED RESERVED 
Current Record Current Record 


Random Record # \Set to 0 Random Record # {Set to relative record 


Notes: *Obsolete function; in DOS 2.x or later use function 42H instead 
**You must set these fields prior to calling function 


Source: IBM DOS 3.3 Technical Reference, page 6-88 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.003. INT 21H FCB-oriented Functions Summary 
3.068. Function 42H -- Move File Pointer 
3.124. Opened FCB Format 
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3.041. FUNCTION 25H -- SET INTERRUPT VECTOR 


Prior to Calling Function Upon Return From Function 


High Low 
AX Interrupt number Function returns no values 


BX 
ees (eee epee a ee 
DX |Offset of pointer to interrupt handler routine 


Cos ne me ee 
DS |Segment of pointer to interrupt handler routine 
SS | | 


ES 
Notes: The four byte address of DS:DxX is placed at 
appropriate place in the interrupt vector table 
Source: IBM DOS 3.3 Technical Reference, page 6-89 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.055. Function 35H -- Get Interrupt Vector 
7.04. PC Interrupt Usage 


3.042. FUNCTION 26H -- CREATE NEW PROGRAM SEGMENT 


Prior to Calling Function Upon Return From Function 


Function returns no values 


cs 

DS 

SS 

ES 
Notes: Obsolete function; in DOS 2.x or later use function 4BH instead 
Source: IBM DOS 3.3 Technical Reference, page 6-90 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.093. Function 4BH, OOH -- Load and Execute Program 
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3.043. FUNCTION 27H -- RANDOM BLOCK READ WITH FCB 


Prior to Calling Function Upon Return From Function 


High Low High Low 
AX AX|_ CTS CStatus® 
Bx! BX fe ee ee 


pr Set See eet 
CX CX 
DX OK 2a ee a ee 
SP SP 
BP BP 
Si Si 
DI DI 
IP 
flags 
cS 
DS 
SS 
ES 
DTA DTA 
FCB Drive Number [Actual drive number FCB Drive Number Unchanged 
File Name File Name 
File Type File Type 
Current Block Current Block 
Record Size Record Size 
File Size File Size 
File Date File Date 
File Time File Time 
RESERVED RESERVED 


Will be set by call Set by call 


Current Record Current Record 


Random Record # |Starting record** Random Record # |Set to end block+1 by call 
Version Info: Requires read access rights on networks 
Notes: *Obsolete function; in DOS 2.x or later use function 3FH instead 


«Random record # is usually set by function 24H 

**0=successful read; 1=end of file; 2=DTA too small; 3=partial record read 
(See 3.127. FCB Error Codes) 

«**You may change these fields prior to calling function 


Source: IBM DOS 3.3 Technical Reference, pages 6-91 to 6-92 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.003. INT 21H FCB-oriented Functions Summary 
3.029. Function 14H -- Sequential Read With FCB 
3.037. Function 21H -- Random Read With FCB 
3.040. Function 24H -- Set Relative Record With FCB 
3.044. Function 28H -- Random Block Write With FCB 
3.065. Function 3FH -- Read Using Handle 
3.124. Opened FCB Format 
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3.044. FUNCTION 28H -- RANDOM BLOCK WRITE WITH FCB 


Prior to Calling Function Upon Return From Function 
High Low High Low 
da rn AX| | Status™ 
BX BX 
CX |Number of blocks to write CX |Number of blocks actually written 
DX [Offset of pointer to opened FCB DX eee, | 
SP SP 
BP BP 
S! S! 
DI DI 
IP 
flags 
CS 
DS 
Ss 
ES 
DTA | Data to be written to disk DTA 
FCB Drive Number Actual drive number FCB Drive Number 
File Name ASCII file name File Name 
File Type ASCIil file extension File Type 


Current Block Will be set by call Current Block Set by call 


Record Size Record Size 
File Size File Size 
File Date File Date 
File Time File Time 


RESERVED RESERVED RESERVED RESERVED 
Current Record Will be set by call Current Record Set by call 


Random Record # |Starting record #** Random Record # |Set to end block+1 by call 
Version Info: Requires write access rights on networks 
Notes: “Obsolete function; in DOS 2.x or later use function 40H instead 


*lf CX=0 prior to call, file size is truncated to value in random record # field 
*Random record # is usually set with function 24H 

-*0=successful write; 1=disk full; 2=DTA too small 

(See 3.127. FCB Error Codes) 

«**You may change these fields prior to calling function 


Source: IBM DOS 3.3 Technical Reference, pages 6-93 to 6-94 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.003. INT 21H FCB-oriented Functions Summary 
3.030. Function 15H -- Sequential Write With FCB 
3.038. Function 22H -- Random Write With FCB 
3.040. Function 24H -- Set Relative Record With FCB 
3.043. Function 27H -- Random Block Read With FCB 
3.066. Function 40H -- Write Using Handle 
3.124. Opened FCB Format 
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3.045. FUNCTION 29H -- PARSE FILE NAME 


Prior to Calling Function Upon Return From Function 
High Low 
(aes ME Cee 


Offset of pointer to string to parse S/ 
Offset of pointer to buffer to contain unopened FCB DI 


Offset of pointer 1 byte past parsed string 
Offset of pointer to unopened FCB 


IP IP 
flags flags 
(oh ane eee een eee a er a eee 
DS DS 
oth Sista teenie ae eee eh ee i ee, EET ae ee ee 
ES ES 
Buffer Buffer (FCB) Drive Number 
File Name 
File Type ASCIl file type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 


Current Record 
Random Record # 


Notes: *00=FCB created, no wildcard characters; 01=FCB created, wildcard characters used in 
file name; FFH=drive letter invalid 


Source: IBM DOS 3.3 Technical Reference, pages 6-95 to 6-97 


See Also: 2.51. Filename Separator Characters 
3.001. INT 21H Functions by DOS Version Summary 
3.123. Unopened FCB Format 
3.142. Parse Contro! Byte 
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3.046. FUNCTION 2AH -- GET SYSTEM DATE 


Prior to Calling Function 


Upon Return From Function 


High Low 


AX| ay of week" _| 
= 


Notes: *0=Sunday, 1=Monday, etc. (See 2.35. Date/Time Formats) 
Source: IBM DOS 3.3 Technical Reference, page 6-98 
See Also: 2.35. Date/Time Formats 


3.001. INT 21H Functions by DOS Version Summary 
3.047. Function 2BH -- Set System Date 
3.048. Function 2CH -- Get System Time 
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3.047. FUNCTION 2BH -- SET SYSTEM DATE 


Prior to Calling Function Upon Return From Function 


High Low 
AX = = |. Stats | 
6 a ae al Kae 
OX es 
Oe ee ae ey 
SP SP 
BP BP 
SI! Sl 
DI DI 
IP IP 
flags flags 
CS cs 
DS DS 
Ss Ss 
ES ES 
Notes: *00=valid date supplied; FFH=invalid date supplied 
Source: IBM DOS 3.3 Technical Reference, page 6-99 
See Also: 2.35. Date/Time Formats 


3.001. INT 21H Functions by DOS Version Summary 
3.046. Function 2AH -- Get System Date 
3.049. Function 2DH -- Set System Time 


3.048. FUNCTION 2CH -- GET SYSTEM TIME 


Prior to Calling Function Upon Return From Function 


rare 
| Hour ~~ {| ~~ Minutes” 
Hundredths 
SP SP 
BP BP 
Sl Sl 
DI DiI 
IP IP 
flags flags 
CS cS 
DS DS 
Ss Ss 
ES ES 
Notes: Hour is in 24-hour clock format 
Source: IBM DOS 3.3 Technical Reference, page 6-100 
See Also: 2.35. Date/Time Formats 


3.001. INT 21H Functions by DOS Version Summary 
3.046. Function 2AH -- Get System Date 
3.049. Function 2DH -- Set System Time 
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3.049. FUNCTION 2DH -- SET SYSTEM TIME 


Prior to Calling Function Upon Return From Function 


High Low High Low 
AX. SCAT =. ae AX{_ CC Status* 
(4 eee (:) 4 a a leer! 
CX 4 a Pare 


DX Hundredths DK a a ee 
SP SP 
BP BP 
Sl Sl 
DI Di 
IP IP 
flags flags 
cs cs 
DS DS 
S Ss 
ES ES 
Notes: *00=valid time supplied; FFH=invalid time supplied 
Source: IBM DOS 3.3 Technical Reference, page 6-101 
See Also: 2.35. Date/Time Formats 


3.001. INT 21H Functions by DOS Version Summary 
3.047. Function 2BH -- Set System Date 
3.048. Function 2CH -- Get System Time 


3.050. FUNCTION 2EH -- SET/RESET VERIFY FLAG 
Prior to Calling Function Upon Return From Function 


High Low 


AX Function returns no values 
oe ae! 
(| 
DX a OOH = 
SP 
BP 
S! 
DI 
IP 
flags 
cs 
DS 
SS 
ES 
Version Info: Verification is not supported for network disk writes in DOS 3.x 
Notes: **00=do not verify after writes; 01=verify after writes 
***DOS 1.x and 2.x only 
Source: IBM DOS 3.3 Technical Reference, page 6-102 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.099. Function 54H -- Get Verify State 
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3.051. FUNCTION 2FH -- GET DISK TRANSFER ADDRESS 


Prior to Calling Function Upon Return From Function 


SP SP 
BP BP 
S! SI 
DI DI 
IP IP 
flags flags 
cs 1 eA ee ee ee 
DS | en er ae eae 
SS Oe Nee se eee 
ES ES |Segment of pointer to disk transfer address 
Notes: Default DTA is at OO80H in the PSP. 
Source: IBM DOS 3.3 Technical Reference, page 6-103 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.034. Function 1AH -- Set Disk Transfer Address 


3.052. FUNCTION 30H -- GET DOS VERSION 
Prior to Calling Function Upon Return From Function 


High Low 
eae Sod ee ee ee a 


DX 
SP SP 
BP BP 
Sl SI! 
DI DI 
Ip IP 
flags flags 
cS cS 
DS DS 
SS SS 
ES ES 
Version Info: Applies only to versions of DOS 2.0 and later 
Notes: *OEM and serial numbers may not be present (returns OO00H) 


elf AL=0 on return, then version is assumed to be prior to 2.0 
Source: IBM DOS 3.3 Technical Reference, page 6-104 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
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3.053. FUNCTION 31H -- KEEP PROCESS 


DX 


SP 
BP 
S! 
DI 


Prior to Calling Function 


High 


(eae ae eee (re aera 


# of paragraphs of memo 


Version Info: 


Notes: 


Source: 


See Also: 


Low 


to keep resident 


Applies to all versions of DOS beginning with 2.0 


*Open files are not closed by this function 
**You establish return codes. By convention 00=no error. 


IBM DOS 3.3 Technical Reference, pages 6-105 to 6-106 


3.001. INT 21H Functions by DOS Version Summary 
3.093. Function 4BH, 00H -- Load and Execute Program 
3.095. Function 4CH -- End Process 

3.096. Function 4DH -- Get Return Code 


\ 


3.054. FUNCTION 33H -- CONTROL-C CHECK 


DX 


Prior to Calling Function 


High 


Lo 


w 
O=get, 1=set state, 2=exchange state with DL 
SS eee 
eat 7 ex 
| St™t*~téi‘tstSSsSSSQSOFF, 1=ON (if AL=1,2 
SP 
BP 
SI! 
DI 
IP 
flags 
CS 
DS 
SS 
ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *FFH=error (AL did not contain 0, 1, or 2 on call) 
Source: IBM DOS 3.3 Technical Reference, page 6-107 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


Upon Return From Function 


Function returns no values 


Upon Return From Function 


1 ne! ees | 
eee ee 
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3.055. FUNCTION 35H -- GET INTERRUPT VECTOR 
Prior to Calling Function Upon Return From Function 


High Low 


AX 
B= oe | 
cd eae Rees eee 
OE ene te ee 
SP SP 
BP BP 
SI S! 
DI D! 
IP IP 
flags flags 
cs CSt 
DS 2, aan ois 
Ss ee ee 
ES ES |Segment of pointer to interrupt routine* 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *If ES:BX = 0 then no handler is associated with this interrupt 
Source: IBM DOS 3.3 Technical Reference, page 6-108 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.041. Function 25H -- Set Interrupt Vector 
7.04. PC Interrupt Usage 


3.056. FUNCTION 36H -- GET DISK FREE SPACE 
Prior to Calling Function Upon Return From Function 


High Low 


AX 
BX 
CX 


DX {Number of clusters per drive 
SP SP 
BP BP 
S! SI 
DI DI 
IP IP 
flags flags 
Cs CS 
DS DS 
SS SS 
ES ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Or FFFFH if invalid drive was specified in DL 
““Q=default, 1=A, and so on 
Source: IBM DOS 3.3 Technical Reference, page 6-109 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.035. Function 1BH -- Get Default Drive Data 
3.036. Function 1CH -- Get Drive Data 
3.137. Logical Drive Numbers 
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3.057. FUNCTION 38H, 00H -- GET COUNTRY DATA 
Prior to Calling Function Upon Return From Function 
High Low 
Error code (if carry flag set 


Country code (if carry flag clear 


AX 
BX 


SS ery (i aaa 

DX 
SP SP 
BP BP 
SI SI 
DI DI 


Buffer Buffer 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-110 to 6-118 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.058. Function 38H, xxH -- Set Country Data 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.143. Country Code Buffer Layout 

3.144. Country Codes 


3.058. FUNCTION 38H, xxH -- SET COUNTRY DATA 
Prior to Calling Function Upon Return From Function 
High Low 


Country code or FFH 
Country code if AL=FFH 


OX [gs | 
DX FFFFH 
SP 
BP 
S! 
DI 
IP 
flags 
Coe ee | 
DS FFFFH 
| ee 
os area ee 
Version Info: Applies to all versions of DOS beginning with 3.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-110 to 6-118 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.057. Function 38H, OOH -- Get Country Data 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.144. Country Codes 
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3.059. FUNCTION 39H -- CREATE SUBDIRECTORY 


Prior to Calling Function 


Upon Return From Function 


High Low 


Version Info: Applies to all versions of DOS beginning with 2.0 
*Requires create access rights on networks 


Notes: ePathname must he in ASCIIZ form 


**Carry flag set if error occurs 


Source: IBM DOS 3.3 Technical Reference, page 6-119 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.060. Function 3AH -- Remove Subdirectory 
3.061. Function 3BH -- Change Current Directory 
3.089. Function 47H -- Get Current Directory 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.060. FUNCTION 3AH -- REMOVE SUBDIRECTORY 


Prior to Calling Function Upon Return From Function 


Version Info: *Applies to all versions of DOS beginning with 2.0 
eRequires create access rights on networks 


Notes: *Pathname must be in ASCIIZ form 
**Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, page 6-120 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.059. Function 39H -- Create Subdirectory 

3.061. Function 3BH -- Change Current Directory 

3.089. Function 47H -- Get Current Directory 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
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3.061. FUNCTION 3BH -- CHANGE CURRENT DIRECTORY 


Prior to Calling Function Upon Return From Function 
High Low 
AX \Error code (if carry flag set 
|) | i eae 
ON se 
ON ee etn eel ee ek 
SP 
BP 
SI 
DI 
Ue ne he es eee es 
flags Carry* 
cs 
DS 
Ss 
ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Pathname must be in ASCIIZ form 


*Pathname string is limited to 64 characters and may not contain a network path 
**Carry flag set if error occurs 


Source: IBM DOS 3.3 Technical Reference, page 6-121 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.089. Function 47H -- Get Current Directory 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.062. FUNCTION 3CH - CREATE FILE 


Prior to Calling Function 


Version Info: 


Notes: 


Source: 


See Also: 


Upon Return From Function 


High Low 
AX {Handle or error code (if carry set 
Seren eee 


«Applies to all versions of DOS beginning with 2.0 
*Requires create access rights on networks 


*Pathname must be in ASCIIZ form 

*File is truncated if it already exists 

*Volume and subdirectory bits are ignored in attribute byte 
**Carry flag set if error occurs 


IBM DOS 3.3 Technical Reference, pages 6-122 to 6-123 


2.34. File Attribute Byte 

3.001. INT 21H Functions by DOS Version Summary 
3.031. Function 16H -- Create File With FCB 

3.069. Function 43H, 00H -- Get File Attributes 

3.070. Function 43H, 01H -- Set File Attributes 

3.105. Function 59H -- Get Extended Error 

3.106. Function 5AH -- Create Temporary File 

3.107. Function 5BH -- Create New File 

3.128. Extended Error Codes Returned from Function 59H 
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3.063. FUNCTION 3DH -- OPEN FILE 


Prior to Calling Function Upon Return From Function 
High Low High Low 
AX AX | Handle or error code (if carry set 
2. a) [naa Nena nmsy| ) 4 ern ees) 
CX (2) 4 a a ei iae) 
DX | Offset of pointer to pathname string DXi 
SP SP 
BP BP 
Sl SI 
DI DI 
Be ae Sn At 
flags Carry” 
CS 
DS 
Ss 
ES 


Version Info: 


Notes: 


Source: 


See Also: 


Applies to all versions of DOS beginning with 2.0 


*Pathname must be in ASCIIZ form 
**Carry flag set if error occurs 
«**AL=0 read only, AL=1 write only, AL=2 read/write 


IBM DOS 3.3 Technical Reference, pages 6-124 to 6-125 


3.001. INT 21H Functions by DOS Version Summary 
3.024. Function OFH -- Open File With FCB 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.129. Handle Access Byte 


3.064. FUNCTION 3EH -- CLOSE FILE 


Prior to Calling Function Upon Return From Function 


Version Info: 


Notes: 
Source: 


See Also: 


High Low 
AX |Error code (if carry flag set 
See 


Applies to all versions of DOS beginning with 2.0 
*Carry flag set if error occurs 
IBM DOS 3.3 Technical Reference, page 6-136 


3.001. INT 21H Functions by DOS Version Summary 
3.025. Function 10H -- Close File With FCB 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.130. Predefined Handles 
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3.065. FUNCTION 3FH -- READ USING HANDLE 


Prior to Calling Function Upon Return From Function 


Cx 

DX 

SP SP 

BP BP 
S/ S! 
DI DI 


IP Plo 
flags flags Carry* 

CS cs 

DS iSegment of pointer to empty buffer for data DS 

SS SS 


ea | ES 


Buffer Buffer 
Version Info: *Applies to all versions of DOS beginning with 2.0 


“Requires read access rights on networks 


Notes: **Carry flag set if error occurs 
*** A value of 0 indicates attempt to read at EOF 


Source: IBM DOS 3.3 Technical Reference, pages 6-137 to 6-138 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.029. Function 14H -- Sequential Read With FCB 
3.037. Function 21H -- Random Read With FCB 
3.043. Function 27H -- Random Block Read With FCB 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.066. FUNCTION 40H -- WRITE USING HANDLE 


Prior to Calling Function Upon Return From Function 


** or error code (if carry set 


Buffer | Data to write Buffer | Unchanged data 


Version Info: 


Notes: 


Source: 


See Also: 


«Applies to all versions of DOS beginning with 2.0 
*Requires write access rights on networks 


“Carry flag set if error occurs 
***A value of 0 indicates disk is full 
°***lf 0, file is truncated at the pointer position 


IBM DOS 3.3 Technical Reference, pages 6-139 to 6-140 


3.001. INT 21H Functions by DOS Version Summary 
3.030. Function 15H -- Sequential Write With FCB 

3.038. Function 22H -- Random Write With FCB 

3.044. Function 28H -- Random Block Write With FCB 
3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
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3.067. FUNCTION 41H -- DELETE FILE 


Prior to Calling Function 


Upon Return From Function 


High Low 


flags Carry* 


Version Info: *Applies to all versions of DOS beginning with 2.0 
«Requires create access rights on networks 


Notes: ¢Pathname must be in ASCIIZ format 


«*Carry flag set if error occurs 


Source: IBM DOS 3.3 Technical Reference, pages 6-141 to 6-142 


See Also: 1.17. Common Siring Formats 


3.001. INT 21H Functions by DOS Version Summary 
3.028. Function 13H -- Delete File with FCB 

3.060. Function 3AH -- Remove Subdirectory 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
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3.068. FUNCTION 42H -- MOVE FILE POINTER 


Prior to Calling Function 


Upon Return From Function 


High Low High Low 
AX AX 
BX Bx ee ee peat nll 
CX CX le ne ee ee el 


DX |Low order of offset to move pointer DX \High order position of pointer in file 
SP SP 
BP BP 
S!/ S/ 
DI DI 
IP Pa ee | 
flags flags Carry* 
CS cS 
DS DS 
SS SS 
ES ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: “You can find the size of a file by setting AL=2 and CX:DX=0 
**Cairty fiag set if error occurs 
°**0=move pointer to record CX:DX; 1=move pointer to current plus CX:DX; 
2=move pointer to EOF plus CX:DX 
Source: IBM DOS 3.3 Technical Reference, pages 6-143 to 6-144 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.040. Function 24H -- Set Relative Record With FCB 
3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.131. Handle Pointer Movement Methods 


3.069. FUNCTION 43H,00H -- GET FILE ATTRIBUTES 


Prior to Calling Function 


Upon Return From Function 


High Low 


AX 
BX 
CX] od ttribute byte | 
X42 = 
SP SP 
BP BP 
SI SI 
DI DI 


ointer io pathname sirin 


Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Pathname must be in ASCIIZ format 
**Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-145 to 6-146 
See Also: 1.17. Common String Formats 


2.34. File Attribute Byte 

3.607. INT 21H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
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3.070. FUNCTION 43H, 01H -- SET FILE ATTRIBUTES 
Prior to Calling Function Upon Return From Function 


High Low 


flags Carry* 


Version Info: “Applies to all versions of DOS beginning with 2.0 
*Requires Create access rights on networks to change any bit other than the 
archive bit (bit 5) 


Notes: «Pathname must be in ASCIIZ format 
eYou can't change the volume or directory bits of an Attribute Byte 
**Carry flag set if error occurs 


Source: IBM DOS 3.3 Technical Reference, pages 6-145 to 6-146 


See Also: 1.17. Common String Formats 
2.34. File Attribute Byte 
3.001. INT 21H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 


3.071. FUNCTION 44H,00H -- GET IOCTL DATA 
Prior to Calling Function Upon Return From Function 


High Low 
Error code (if carry set 
Mes eet ee ie = 
eee 


Device data word (if carry clear 


flags Carry* 


Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-148 to 6-150 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.072. Function 44H, 01H -- Set IOCTL Data 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.133. Device Data Word 
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3.072. FUNCTION 44H, 01H -- SET IOCTL DATA 


Prior to Calling Function Upon Return From Function 


SP SP 
BP BP 
S!/ S! 
DI DI 
ie Noe ee ee 
flags flags Carry* 
CS cs 
DS DS 
Ss Ss 
ES ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-148 to 6-150 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.071. Function 44H, OOH -- Get IOCTL Data 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.133. Device Data Word 


3.073. FUNCTION 44H, 02H -- IOCTL READ STRING 


Prior to Calling Function Upon Reiurn From Function 
High Low High Low 
AX AX |Byies read or error code (if carry set 
BX BN an ne oe Ms ee el 
CX |Number of bytes to read from handle COM i ee 
DX | Offset of pointer to empty buffer DX a ee 
SP SP 
BP BP 
S!/ Si 
DI DI 
a ie Ee 
flags Carry” 
a ee ee Cae Cs 
Segment of pointer to empty buffer DS 
ae eee ease SS 
ES 
Buffer Buffer [Data read from device 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, page 6-151 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.074. Function 44H, 03H -- IOCTL Write String 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.074. FUNCTION 44H, 03H -- IOCTL WRITE STRING 


Prior to Calling Function Upon Return From Function 
High Low High Low 
AX AX | Bytes written or error code (if carry set 
BX 4 er ee 
CX |Number of bytes to write to handle Oe a = a eee] 


DX | Offset of pointer to buffer of data to write DX| 
SP SP 
BP BP 
S! SI 
DI DI 
UP ge ee 
flags Carry* 
cs 
DS 
SS 
ES 
Buffer Buffer [Unchanged data 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, page 6-151 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.073. Function 44H,02H -- IOCTL Read String 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 


3.075. FUNCTION 44H,04H -- IOCTL READ BLOCK 


Prior to Calling Function Upon Return From Function 
High Low 
AX \Bytes read or error code (if carry set 
NS ee 2 = Sees 
| ak) Sy 
a as 
SP 
BP 
Sl 
Di 
ae nem 
flags Carry* 
CS 
DS 
SS 
ES 
Buffer Buffer | Data read from drive 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: **Carry flag set if error occurs 
**Drive O=default, drive 1=A, and so on 
Source: IBM DOS 3.3 Technical Reference, page 152 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.076. Function 44H,05H -- IOCTL Write Block 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.137. Logical Drive Numbers 
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3.076. FUNCTION 44H, 05H -- IOCTL WRITE BLOCK 


Prior to Calling Function Upon Return From Function 


Number of bytes to write to drive 


DX |Offset of pointer to buffer of data to write 
SP SP 
BP BP 
S! SI 
DI DI 
14 ace 
flags Carry” 
cs 
DS 
SS 
ES 
Buffer Buffer [Unchanged data 
Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: «*Carry flag set if error occurs 
***Drive O=default, drive 1=A, and so on 


Source: IBM DOS 3.3 Technical Reference, page 6-152 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.075. Function 44H,04H -- IOCTL Read Block 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.137. Logical Drive Numbers 


3.077. FUNCTION 44H, 06H -- IOCTL GET INPUT STATUS 
Prior to Calling Function Upon Return From Function 


Low 


High 
AX| Cid Status* 
— 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: “For character devices: 00=not ready, FF=ready 
For block devices: 00=pointer at EOF, FF=ready 


IBM DOS 3.3 Technical Reference, page 6-153 
Source: 
3.001. INT 21H Functions by DOS Version Summary 
See Also: 3.078. Function 44H, 07H -- IOCTL Get Output Status 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.078. FUNCTION 44H, 07H -- IOCTL GET OUTPUT STATUS 


Prior to Calling Function 


Version Info: 


Notes: 


Source: 


See Also: 


Upon Return From Function 


High Low 


AX} Status” 
el 


Applies to all versions of DOS beginning with 2.0 


**For character devices: 00=not ready, FF=ready 
For block devices: 00=not ready, FF=ready 


IBM DOS 3.3 Technical Reference, page 6-153 


3.001. INT 21H Functions by DOS Version Summary 
3.077. Function 44H, 06H -- IOCTL Get Input Status 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 


3.079. FUNCTION 44H, 08H -- IOCTL IS REMOVABLE? 


Prior to Calling Function 


Version Info: 


Notes: 


Source: 


See Also: 


Upon Return From Function 


flags Carry* 


Applies to all versions of DOS beginning with 3.0 


**Carry flag set if error occurs 


***00=removable media; 01=media not removable; OFH = invalid device 


IBM DOS 3.3 Technical Reference, page 6-154 


3.001. INT 21H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 


3.137. Logical Drive Numbers 
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3.080. FUNCTION 44H, 09H -- IOCTL IS REDIRECTED BLOCK? 


Prior to Calling Function 


Version Info: 


Notes: 


Source: 


See Also: 


Applies to all versions of DOS beginning with 3.1 


**Carry flag set if error occurs 


-**Bit 12 set=remote device; bit 12 clear=local device 


IBM DOS 3.3 Technical Reference, page 6-155 


3.001. INT 21H Functions by DOS Version Summary 
3.081. Function 44H,0AH -- IOCTL Is Redirected Handle? 


3.105. Function 59H -- Get Extended Error 


3.128. Extended Error Codes Returned from Function 59H 


3.137. Logical Drive Numbers 
3.150. Device Attribute Codes 


3.081. FUNCTION 44H, OAH -- IOCTL IS REDIRECTED HANDLE? 


Prior to Calling Function 


High 


Upon Return From Function 


Low 


Upon Return From Function 


Version Info: 


Notes: 


Source: 


See Also: 


Applies to all versions of DOS beginning with 3.1 


**Carry flag set if error occurs 


¢**Bit 15 set=remote device; bit 15 clear=local device 


IBM DOS 3.3 Technical Reference, page 6-156 


3.001. INT 21H Functions by DOS Version Summary 
3.080. Function 44H, 09H -- IOCTL Is Redirected Block? 


3.105. Function 59H -- Get Extended Error 


3.128. Extended Error Codes Returned from Function 59H 


3.137. Logical Drive Numbers 
3.150. Device Attribute Codes 
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3.082. FUNCTION 44H, OBH -- IOCTL CHANGE RETRY COUNT 


Prior to Calling Function Upon Return From Function 


ree oe eR Ren i ere! 
Number of loops to wait between retries 
Number of times to retry operation 


SP SP 
BP BP 
S! S! 
DI DI 
ie 5 EE eee 
flags flags Carry* 
cs cs 
DS DS 
SS Ss 
ES ES 
Version Info: “Applies to all versions of DOS beginning with 3.0 
Notes: **Carry flag set if error occurs 
*A loop is 65,536 machine cycles, and is coded as follows: 
XOr CX, CX 


loop $ jloop 64K times 
*Default is 1 loop, 3 retries 


Source: IBM DOS 3.3 Technical Reference, pages 6-157 to 6-158 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.083. FUNCTION 44H, OCH -- GENERIC IOCTL FOR HANDLES 


Prior to Calling Function Upon Return From Function 
High Low High Low 
AX AX 


BX | er 
CX AN se 


DX | Offset of pointer to data buffer DX) 
SP SP 
BP BP 
Sl Si 
DI DI 

US eee 

flags Carry* 
CS 
DS 
ss 
ES 
Buffer |Code page parm block or iteration count Buffer |Code page parm block or iteration count 
Version Info: «Applies to all versions of DOS beginning with 3.2 


*Code page settings apply to DOS 3.3 only 


Notes: **Carry flag set if error occurs 
***Major code is one of: 0 = unknown 
1 = COMx 
3 =CON 
5 = LPTx 


«***Minor code is one of: 45H = set iteration count 
4AH = select 
4CH = prepare start 
4DH = prepare end 
65H = get iteration count 
6AH = query selected 
6BH = query prepare list 


Source: IBM DOS 3.3 Technical Reference, pages 6-158 to 6-166 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.146. Code Page Parameter Blocks 
3.151. Device Request Header Status Field & Error Codes 
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3.084. FUNCTION 44H, ODH -- GENERIC IOCTL FOR DEVICES 
Prior to Calling Function Upon Return From Function 


High Low 


Buffer | Parameter block (if CL=40H,41H,42H,62H Buffer | Parameter block (if CL=60H,61H 
Version Info: *Applies to all versions of DOS beginning with 3.2 


Notes: -*Carry flag set if error occurs 
***Function code is one of: 40H =set device parameters 
41H=write track on logical device 
42H=format track on logical device 
60H=get device parameters 
61H=read track on logical device 
62H=verify track on logical device 


Source: IBM DOS 3.3 Technical Reference, pages 6-166 to 6-181 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.134. Block Device Function Codes 
3.135. Device Parameter Blocks 
3.167. Device BPB Layout 
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3.085. FUNCTION 44H, OEH -- GET LOGICAL DRIVE MAP 


Prior to Calling Function Upon Return From Function 


Version Info: 


Notes: 


Source: 


See Also: 


2 eee eae aera 
flags Carry* 


Applies to all versions of DOS beginning with 3.2 


**Carry flag set if error occurs 
et ee eee et 


-“ AL reluins physical drive data; OO=only one drive mapped io logical drive; 


1-26(A-Z)=physical drive mapped to logical drive 
IBM DOS 3.3 Technical Reference, page 6-182 


3.001. INT 21H Functions by DOS Version Summary 
3.086. Function 44H, OFH -- Set Logical Drive Map 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 


3.086. FUNCTION 44H, OFH -- SET LOGICAL DRIVE MAP 


Prior to Calling Function Upon Return From Function 


* (if carry set 


CS 
DS 
SS 
ae eS ene Pe a a 
Version Info: «Applies to all versions of DOS beginning with 3.2 
Notes: **Carry flag set if error occurs 
***AL returns physical drive data; 00=only one drive mapped to logical drive; 
1-26(A-Z)=physical drive mapped to logical drive 
Source: IBM DOS 3.3 Technical Reference, pages 6-183 to 6-184 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.085. Function 44H, OEH -- Get Logical Drive Map 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.137. Logical Drive Numbers 
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3.087. FUNCTION 45H -- DUPLICATE FILE HANDLE 


Prior to Calling Function Upon Return From Function 
High Low 
AX |New handle or error code (if carry set 
4 rea eee, eek ae 
OX 2 et 
DA ee 
SP 
BP 
S/ 
DI 
re ee ere 
flags Carry* 
CS 
DS 
ss 
ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, page 6-185 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.088. Function 46H -- Force Duplicate File Handle 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 


3.088. FUNCTION 46H -- FORCE DUPLICATE FILE HANDLE 
Prior to Calling Function Upon Return From Function 


High Low 


AX 
Existing handle (5). ee 
Second handle ce inns (orn eierere) 
eee See DX | ae ae = 
SP SP 
BP BP 
Si Si 
DI DI 
IP a eae a ce 
flags flags Carry* 
CS cS 
DS DS 
SS SS 
ES ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Almost always used immediately after Function 45H -- Duplicate File Handle 


«*Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-186 to 6-187 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.087. Function 45H -- Duplicate File Handle 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.089. FUNCTION 47H -- GET CURRENT DIRECTORY 


Prior to Calling Function Upon Return From Function 


High Low 


Buffer Buffer [ASCIIZ pathname (if carry flag clear 


Version Info: 


Notes: 


Source: 


See Also: 


Applies to all versions of DOS beginning with 2.0 


«Returned pathname does not begin with a backslash or drive ID 
**Carry flag set if error occurs 


IBM DOS 3.3 Technical Reference, pages 6-188 to 6-189 


3.001. INT 21H Functions by DOS Version Summary 
3.061. Function 3BH -- Change Current Directory 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 


3.090. FUNCTION 48H -- ALLOCATE MEMORY 


Prior to Calling Function Upon Return From Function 


Segment address* or error code (if carry set 


ie See ee eee ol 
Number of paragraphs of memo Paragraphs available (if car 
ee et a | —“‘;i‘sCSCSCs‘isC 


Version Info: 


Notes: 


Source: 


See Also: 


Applies to all versions of DOS beginning with 2.0 


**Carry flag set if error occurs 
***Segment address of allocated memory block 


IBM DOS 3.3 Technical Reference, pages 6-190 to 6-191 


3.001. INT 21H Functions by DOS Version Summary 
3.091. Function 49H -- Free Allocated Memory 

3.092. Function 4AH -- Set Block 

3.103. Function 58H, OOH -- Get Allocation Strategy 

3.104. Function 58H, 01H -- Set Allocation Strategy 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.140. Memory Allocation Strategies 
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3.091. FUNCTION 49H -- FREE ALLOCATED MEMORY 


Prior to Calling Function Upon Return From Function 
High Low 
AX 
BX oe ee 
OX a 
Be ee 
SP 
BP 
S! 
DI 
WA eee ee eed 
flags Carry* 
cS 
DS 
Ss 
ES |Segment address of allocated block to free ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, page 6-192 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.090. Function 48H -- Allocate Memory 

3.092. Function 4AH -- Set Block 

3.103. Function 58H, 00H -- Get Allocation Strategy 

3.104. Function 58H, 01H -- Set Allocation Strategy 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.140. Memory Allocation Strategies 


3.092. FUNCTION 4AH -- SET BLOCK 
Prior to Calling Function. Upon Return From Function | 


High Low 


ps ea Sn AX 
Paragraphs of memory requested BX | Paragraphs available (if carry set 
ee ee eee ae er 
2G a aa ree 
SP 
BP 
SI 
DI 
a eee eee 
flags Carry* 
cS 
DS 
SS 
ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-193 to 6-194 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.090. Function 48H -- Allocate Memory 

3.091. Function 49H -- Free Allocated Memory 

3.103. Function 58H, 00H -- Get Allocation Strategy 

3.104. Function 58H, 01H -- Set Allocation Strategy 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.140. Memory Allocation Strategies 
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3.093. FUNCTION 4BH, 00H -- LOAD AND EXECUTE PROGRAM 


Prior to Calling Function Upon Return From Function 


High 


BX | Offset of pointer to parameter block BX 
ON a ee CX 
DX DX 
SP SP| Destroyed [| Cd 
BP BP\|__Destroyed [| Cs 
SI Si|___ Destroyed [| Cd 
DI Di{___Destroyed | Cid 


ae eee eae epee 
Segment of pointer to pathname 


High Low 
Error code (if carry set 


Low 


lege he ee 
|_ Destroyed | 


Sy eee eee SS|___Destroyed | 
ES ES|___Destroyed | 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-195 to 6-199 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.053. Function 31H -- Keep Process 

3.094. Function 4BH, 03H -- Load Overlay 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.138. Execute Program Parameter Block 


3.094. FUNCTION 4BH, 03H -- LOAD OVERLAY 


Prior to Calling Function Upon Return From Function 


High 


Offset of pointer to parameter block BX 


Offset of pointer to pathname DX 


CS 


DS |Seqment of pointer to pathname 


SS 


Notes: 
Source: 


See Also: 


High Low 


|_ Destroyed | 
|___Destroyed | 
| Destroyed | 
| Destroyed | 


Low 
3 AX 


flags Carry* 


ier ee ee 
| Destroyed | 


|__Destroyed | sd 
ES |Segment of pointer to parameter biock | Destroyed 


Version Info: 


Applies to all versions of DOS beginning with 2.0 
*Carry flag set if error occurs 
IBM DOS 3.3 Technical Reference, pages 6-195 to 6-199 


3.001. INT 21H Functions by DOS Version Summary 
3.053. Function 31H -- Keep Process 

3.093. Function 4BH, OOH -- Load and Execute Program 
3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.139. Overlay Program Parameter Block 
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3.095. FUNCTION 4CH -- END PROCESS 
Prior to Calling Function 


High Low 
AX 
een eee! 


Upon Return From Function 


Function does not return any values 


Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: All open files are closed by this function 

Source: IBM DOS 3.3 Technical Reference, page 6-200 

See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.053. Function 31H -- Keep Process 
3.096. Function 4DH -- Get Return Code 


3.096. FUNCTION 4DH -- GET RETURN CODE 


Prior to Calling Function 


Upon Return From Function 


High Low 
AX 
| t—“(t;‘C;CSsiszC 


BX; 
rr ee es = 
(5) 4 i ns nr eee 
SP SP 
BP BP 
SI SI! 
DI Di 
Ip IP 
flags flags 
cs cs 
DS DS 
SS SS 
ES ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *O=normal 4CH terminate; 1=Control-C pressed; 2=critical device error; 
3=normal 31H terminate 
Source: IBM DOS 3.3 Technical Reference, page 6-201 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.053. Function 31H -- Keep Process 
3.095. Function 4CH -- End Process 
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3.097. FUNCTION 4EH -- FIND FIRST FILE 


Prior to Calling Function Upon Return From Function 


SP SP 
BP BP 
S!/ Si 
DI DI 
ie fal i ee ee ee eee 
flags flags Carry* 
CS 
DS 
Ss 
ES 
DTA DTA [File info (See 3.132. Search First/Next Data Blocks 
Pathname {ASCIIZ string Pathname [Unchanged | 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-202 to 6-203 
See Also: 2.34. File Attribute Byte 


2.35. Date/Time Formats 

3.001. INT 21H Functions by DOS Version Summary 
3.026. Function 11H -- Find First Entry With FCB 

3.027. Function 12H -- Find Next Entry With FCB 

3.098. Function 4FH -- Find Next File 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.132. Search First/Next Data Blocks 


PC Sourcebook 


3.098. FUNCTION 4FH -- FIND NEXT FILE 


Prior to Calling Function 


DTA |Data about previously found file 


Upon Return From Function 


High Low 
AX | Error code (if carry set 


DTA | Data about next found file (if carry clear 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: *Must be used after function 4EH 


**Carry flag set if error occurs 


Source: IBM DOS 3.3 Technical Reference, page 6-204 


See Also: 2.34. File Attribute Byte 
2.35. Date/Time Formats 


3.001. INT 21H Functions by DOS Version Summary 
3.026. Function 11H -- Find First Entry With FCB 

3.027. Function 12H -- Find Next Entry With FCB 

3.097. Function 4EH -- Find First File 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.132. Search First/Next Data Blocks 
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3.099. FUNCTION 54H -- GET VERIFY STATE 


Prior to Calling Function Upon Return From Function 
High Low 
AX| Verify state” 
BN a 
aa ee, 
(5), acer ae OEIC, 
SP SP 
BP BP 
Si S/ 
DI DI 
Le IP 
flags flags 
CS CS 
DS DS 
Ss SS 
ES ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *O=no verify after write: 01=verify after write 
Source: IBM DOS 3.3 Technical Reference, page 6-205 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.050. Function 2EH -- Set/Reset Verify Flag 


3.100. FUNCTION 56H -- RENAME FILE 
Prior to Calling Function Upon Return From Function 


High Low 


IP 7 eee eee 
flags flags Carry” 


CS 


Cote zor ee ee ee 
DS |Seqment of pointer to old pathname DS 
SS 


(ee obese eee pet beeen a 
ES |Seqment of pointer to new pathname ES 


Version Info: *Applies to all versions of DOS beginning with 2.0 
*Requires create access rights on networks 


Notes: *The ? wildcard character may not be used in the pathname 
*If the directory path is not the same, but the file name and type specified are, 
the file is "moved" to the new directory 
**Carry flag set if error occurs 


Source: IBM DOS 3.3 Technical Reference, pages 6-206 to 6-207 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.032. Function 17H -- Rename File With FCB 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.101. FUNCTION 57H, 00H -- GET DATE/TIME OF FILE 
Prior to Calling Function Upon Return From Function 


High Low 
Error code (if carry set 

ree eee 
FCB format time file last changed 

FCB format date file last changed 


Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-208 to 6-209 
See Also: 2.35. Date/Time Formats 
3.001. INT 21H Functions by DOS Version Summary 


3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 


3.102. FUNCTION 57H, 01H -- SET DATE/TIME OF FILE 


Prior to Calling Function Upon Return From Function 
High Low High Low 
AX AX 
BX ) 3 ee) Des 
CX |FCB format time to be set ae Lai er 
DX \ECB format date to be set i a or 
SP SP 
BP BP 
S! SI 
DI DI 
IP De 
flags flags Carry* 
CS CS 
DS DS 
SS SS 
ES ES 
Version Info: Applies to all versions of DOS beginning with 2.0 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-208 to 6-209 
See Also: 2.35. Date/Time Formats 


3.001. INT 21H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.103. FUNCTION 58H, 00H -- GET ALLOCATION STRATEGY 


Prior to Calling Function Upon Return From Function 


Version Info: 


Notes: 


Source: 


See Also: 


** or error code (if carry set 


flags Carry* 


Applies to all versions of DOS beginning with 3.2 


**Carry flag set if error occurs 
-**AH returns 00=first fit; 0i=besi fit; O2=iast fit 


MS-DOS 3.2 Programmer's Reference, page 1-212 
Missing from IBM DOS 3.3 Technical Reference! 


3.001. INT 21H Functions by DOS Version Summary 
3.090. Function 48H -- Allocate Memory 

3.092. Function 4AH -- Set Block 

3.105. Function 59H -- Get Extended Error 

3.128. Extended Error Codes Returned from Function 59H 
3.140. Memory Allocation Strategies 
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3.104. FUNCTION 58H, 01H -- SET ALLOCATION STRATEGY 
Prior to Calling Function Upon Return From Function 


High Low 


Version Info: Applies to all versions of DOS beginning with 3.2 


Notes: **Carry flag set if error occurs 
***00=first fit; 01=best fit; O2=last fit 


Source: MS-DOS 3.2 Programmer's Reference, page 1-212 
Missing from IBM DOS 3.3 Technical Reference! 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.090. Function 48H -- Allocate Memory 
3.092. Function 4AH -- Set Block 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.140. Memory Allocation Strategies 
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3.105. FUNCTION 59H -- GET EXTENDED ERROR 
Prior to Calling Function Upon Return From Function 


High Low 


AX 


cs fe eos aes ee 
DS 
Ss ee eee 
ES 

Version Info: Applies to all versions of DOS beginning with 3.0 

Notes: “These registers are not preserved by DOS 

Source: IBM DOS 3.3 Technical Reference, pages 6-210 to 6-212 

See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.128. Extended Error Codes Returned from Function 59H 


3.106. FUNCTION 5AH -- CREATE TEMPORARY FILE 
Prior to Calling Function Upon Return From Function 


High Low 


Pathname Pathname |Pathname+filename 


Version info: *Appiies to aii versions of DOS beginning with 3.0 
*Requires create access rights on network 


Notes: -*Carry flag set if error occurs 
-**Pathname, followed by backslash (\), followed by 14 bytes of 00H 


Source: IBM DOS 3.3 Technical Reference, page 6-213 


See Also: 2.34. File Attribute Byte 
3.001. INT 21H Functions by DOS Version Summary 
3.031. Function 16H -- Create File With FCB 
3.062. Function 3CH -- Create File 
3.105. Function 59H -- Get Extended Error 
3.107. Function 5BH -- Create New File 
3.128. Extended Error Codes Returned from Function 59H 


AX (Handle or error code (if carry set 
eee 
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3.107. FUNCTION 5BH -- CREATE NEW FILE 
Prior to Calling Function Upon Return From Function 


High Low 


AX |Handle or error code (if carry set 
el 


OS | as ee cs 
DS DS 
Ss Ss 


Version Info: “Applies to all versions of DOS beginning with 3.0 
«Requires create access rights on networks 


Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, page 6-215 
See Also: 2.34. File Attribute Byte 


3.001. INT 21H Functions by DOS Version Summary 
3.031. Function 16H -- Create File With FCB 

3.062. Function 3CH -- Create File 

3.105. Function 59H -- Get Extended Error 

3.106. Function 5AH -- Create Temporary File 

3.128. Extended Error Codes Returned from Function 59H 


3.108. FUNCTION 5CH, OOH -- LOCK FILE 
Prior to Calling Function Upon Return From Function 


High Low 


High order of offset to region in file to lock 
Low order of offset to region in file to lock 


S/ | High order of length of region in file to lock S! 
D/ |Low order of length of region in file to lock Di 


CS CS 
DS DS 
SS SS 
ES ES 


Version Info: Applies to all versions of DOS beginning with 3.0 


Notes: *Should be used only if file was opened in deny read or deny none mode 
**Carry flag set if error occurs 


Source: IBM DOS 3.3 Technical Reference, pages 6-216 to 6-218 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.109. FUNCTION 5CH, 01H -- UNLOCK FILE 


Prior to Calling Function Upon Return From Function 
High Low High Low 

AX AX 

BX) ss =. Handies et 2) a 

CX |High order of offset to region in file to unlock _| 2, 4 es eran 
DX OX ae ee HS a 
2 ae eee ee SP 

i en ge ec as ee | BP 

S!/ | High order of length of region in file to unlock S/ 

DI DI 


Version Info: 


Notes: 


Source: 


See Also: 


Applies to all versions of DOS beginning with 3.0 


«Region must be same as one locked with function 5CH,0 
"Carry flag set if error occurs 


IBM DOS 3.3 Technical Reference, pages 6-216 to 6-218 


3.001. INT 21H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 

3.108. Function 5CH,00H -- Lock File 

3.128. Extended Error Codes Returned from Function 59H 


3.110. FUNCTION 5EH, 00H -- GET MACHINE NAME 


Prior to Calling Function Upon Return From Function 


High Low 
Error code (if carry set 
OY on pe el 


See 
Netbios # for local 
ee aes 


Buffer Buffer 
Version Info: Applies to all versions of DOS beginning with 3.1 
Notes: **Carry flag set if error occurs 
***O=invalid network device, 1=valid 
Source: IBM DOS 3.3 Technical Reference, pages 6-219 to 6-220 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.111. FUNCTION 5EH, 02H -- SET PRINTER STRING 


Prior to Calling Function 


Assignment list index 


Length of printer setup string 


Upon Return From Function 


SP 
BP 
S! 
Di 
4 rere ae ee ie ee 
flags Carry* 
OE a ee cs 
DS DS 
SS ss 
ana Seen ary ES 
String Buffer [Unchanged string 
Version Info: Applies to all versions of DOS beginning with 3.1 
Notes: *Printer setup string cannot be longer than 64 bytes 
-*Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-221 to 6-222 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.105. Function 59H -- Get Extended Error 
3.112. Function 5EH, 03H -- Get Printer String 
3.128. Extended Error Codes Returned from Function 59H 


3.112. FUNCTION 5EH, 03H -- GET PRINTER STRING 


Prior to Calling Function 


RS oe age Ste 
ES |Segment of pointer to 64-byte buffer 
Buffer Buffer 


Version Info: Applies to all versions of DOS beginning with 3.1 


Notes: *Carry flag set if error occurs 


Upon Return From Function 


High Low 
Error code (if carry set 
aS pea eee 
Length of printer string 
ee ee 


Source: IBM DOS 3.3 Technical Reference, pages 6-223 to 6-224 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.111. Function 5EH,02H -- Set Printer String 
3.128. Extended Error Codes Returned from Function 59H 
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3.113. FUNCTION 5FH, 02H -- GET ASSIGNMENT LIST ENTRY 
Prior to Calling Function Upon Return From Function 


High Low 
| Status*** —_—-|Code** (if carry clear 


Me foe wae wee te eae 
S/ | Offset of pointer to 16-byte local name buffer 
DI! | Offset of pointer to 128-byte remote name buffer 


IP 
flags flags Carry* 


Ca See ae ae cs 
DS \Segment of pointer to 16-byte local name buffer DS 
Og SS 
ES |Segment of pointer to 128-byte remote name buffer ES 
16-byte buffer 16-byte buffer |Local name (ASCIIZ string 
128-byte butter [Emply 1128-byte butter [Remote name (ASCIIZ string 
Version Info: Applies to all versions of DOS beginning with 3.1 


Notes: “Carry flag set if error occurs 
«**03=printer device; 04=drive device 
-***0-valid network device, 1=invalid device 


Source: IBM DOS 3.3 Technical Reference, pages 6-225 to 6-226 
MS-DOS 3.3 Programmer's Reference, pages 287, 289 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.110. Function 5EH,00H -- Get Machine Name 
3.128. Extended Error Codes Returned from Function 59H 
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3.114. FUNCTION 5FH, 03H -- MAKE ASSIGNMENT LIST ENTRY 


Prior to Calling Function Upon Return From Function 


High Low 


Ne he at ae Se ee eh ee) 
S! | Offset of pointer to 16-byte source device name siring Si 
D! | Offset of pointer to 128-byte remote device name string Di 


P (rr eee 
flags flags Carry* 


CS|_ ee —C—C—C“‘(SNSCtsSC‘“(;RNCNNNSNNNNSSCON cs 
DS |Segment of pointer to 16-byte source device name string DS 
ne oe a a ee ss 
ES |Segment of pointer to 128-byte remote device name string ES 
Version Info: Applies to all versions of DOS beginning with 3.1 


Notes: Strings should be in ASCIIZ format 
**Carry flag set if error occurs 
***03=printer device; 04=drive device 
****Should be zero to retain compatibility with IBM local area networks 


Source: IBM DOS 3.3 Technical Reference, pages 6-227 to 6-229 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.110. Function 5EH,00H -- Get Machine Name 
3.128. Extended Error Codes Returned from Function 59H 
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3.115. FUNCTION 5FH, 04H -- CANCEL ASSIGNMENT LIST ENTRY 
Prior to Calling Function Upon Return From Function 


High Low 


flags Carry* 


Version Info: Applies to all versions of DOS beginning with 3.1 


Notes: *Strings should be ASCIIZ format 
**Carry flag set if error occurs 


Source: IBM DOS 3.3 Technical Reference, pages 6-230 to 6-231 
See Also: 3.001. INT 21H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 


3.110. Function 5EH,Q0H -- Get Machine Name 
3.128. Extended Error Codes Returned from Function 59H 


3.116. FUNCTION 62H -- GET PROGRAM SEGMENT PREFIX 


Prior to Calling Function Upon Return From Function 


SP SP 
BP BP 
SI S/ 
DI DI 
IP IP 
flags flags 
CS cS 
DS DS 
SS SS 
ES ES 
Version Info: Applies to all versions of DOS beginning with 3.0 
Source: IBM DOS 3.3 Technical Reference, page 6-232 
See Also: 3.001. INT 21H Functions by DOS Version Summary 


3.136. Program Segment Prefix Layout 
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3.117. FUNCTION 63H -- GET LEAD BYTE TABLE 
Prior to Calling Function Upon Return From Function 


High Low 


AX 
BX{ 
cx{_ 
Dx{L__ 
SP 
BP 
Ss! 
DI 
IP IP 
flags flags 
cs CO ee 
DS DS |Segment of pointer to lead byte table 
SS ss 
ES ES 
Version Info: Function is available only in DOS 2.25 
Notes: **Function is one of: 0 = to get address of lead byte table 
1 = to set or clear interim console flag 
2 = to obtain interim console flag 
***Set/clear flag is one of: 0 = to clear interim console flag 
1 = to set interim console flag 
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, page 385 


3.118. FUNCTION 65H -- GET EXTENDED COUNTRY INFO 


Prior to Calling Function Upon Return From Function 
High Low High Low 
AX Info wanted** AX Error code (if CF set 
BX [Code page of interest (-T=CON BX | | 
CX |Number of bytes to return*** ne nee 
DX OX Sa ee 
SP 
BP 
S! 
Di 
Ld ee ea em 
flags Carry* 
CS 
DS 
aaa eee Ss 
ES |Segment of pointer to couniry info table ES 
Table Table 
Version Info: Function is available only in DOS 3.3 
Notes: *“Carry flag set if error occurs 
***Info wanted is one of: 1 = full country information table 


2 = pointer to uppercase table 

4 = pointer to filename uppercase table 

6 = pointer to collating sequence 
***“Must be at least 5 


Source: IBM DOS 3.3 Technical Reference, pages 6-223 to 6-236 


See Also: 3.057. Function 38H, OOH -- Get Country Data 
3.058. Function 38H, xxH -- Set Country Data 
3.143. Country Code Buffer Layout 
3.144. Country Codes 
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3.119. FUNCTION 66H, 01H -- GET GLOBAL CODE PAGE 


Prior to Calling Function 


Upon Return From Function 


High Low 
AX 
BX 
o) 4 ae eae eran ae | 
DX 


SP SP 
BP BP 
SI Sl 
DI DI 
IP | cae an DET 
flags flags Carry* 
CS cs 
DS DS 
SS SS 
ES ES 
Version Info: Function is available only in DOS 3.3 
Notes: “Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-237 to 6-238 
See Also: 3.120. Function 66H, 02H -- Set Global Code Page 


3.120. FUNCTION 66H, 02H -- SET GLOBAL CODE PAGE 


Prior to Calling Function 


Upon Return From Function 


High Low High Low 
AX 
(=) 4 ia ar ae ass 
c(i (eee! 
DX 
SP SP 
BP BP 
Sl Si 
DI DI 
IP |, Cae aaa ae 
flags flags Carry* 
CS cS 
DS DS 
SS SS 
ES ES 
Version info: Function is available only in DOS 3.3 
Notes: *Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, pages 6-237 to 6-238 
See Also: 3.119. Function 66H, 01H -- Get Global Code Page 


elie: 


ethan leit 
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3.121. FUNCTION 67H -- SET HANDLE COUNT 


Prior to Calling Function 


High Low 


Upon Return From Function 


High Low 


AX ae AX 
BX |Number of open handles allowed BX| ss 
OX eee ee Sas OX a oe Ss | 
DX ©), eile ce meee caer ee 
SP SP 
BP BP 
Si SI 
Di Di 
iF | a ee 
flags flags Carry* 
cS cS 
DS DS 
Ss Ss 
ES ES 
Version Info: Function is available only in DOS 3.3 
Notes: *Maximum is actually controlled by CONFIG.SYS FILES= setting 
¢You must release memory to DOS for the extended handle list 
«*Carry flag set if error occurs 
Source: IBM DOS 3.3 Technical Reference, page 6-239 
See Also: 2.27. CONFIG.SYS Commands and Default Settings 


3.122. FUNCTION 68H -- COMMIT FILE 


Prior to Calling Function 


Upon Return From Function 


SP SP 
BP BP 
Si Sl 
Di DI 
Ip IP 
FLAGS FLAGS Carry* 
cs cS 
DS DS 
SS ss 
ES ES 
Version Info: Function is available only in DOS 3.3 
Notes: *Carry flag set if error occurs 


Source: IBM DOS 3.3 Technical Reference, page 6-240 
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3.123. UNOPENED FCB FORMAT 


| Offset | Length | Name [Contents id 
| 0(0) byte [Drive number [Logical drive number; 0=default, 1=A, 2=B, and so on | 
| 99) (3 bytes___|File type ____[ASCll characters, padded with spaces, ifnecessary _| 


Source: IBM DOS 3.3 Technical Reference, pages 7-12 to 7-15 


See Also: 3.003. INT 21H FCB-oriented Functions Summary 
3.124. Opened FCB Format 
3.125. Extended FCB Format 
3.126. Rename FCB Format 
3.137. Logical Drive Numbers 


3.124. OPENED FCB FORMAT 


Contents 
00) [byte ——[Drivenumber [Physical drive number; 0=A,1=B,andsoon 
[9(9) |[Sbytes [Filetype ——SSSC«dAASSCill characters, padded with spaces, ifnecessary 
Binary value indicating current block (set to 0 on File Open 
Number of bytes per record (default=128 


10 (16) File size Binary value indicating size of file, in bytes 
14 (20 File date Packed word containing file last update date 
16 (22 Packed word containing file last update time 


Notes: In the PSP, an extended FCB starts 7 bytes prior to 5CH. 
In your program (outside the PSP), your FCB pointer 
probably points directly to the FFH byte of an extended FCB, 
or to the drive number byte of a normal FCB. Thus, to insure 
that you address items in an FCB correctly, you must first 
know if it is extended or not (See 3.125. Extended FCB Format) 


Source: IBM DOS 3.3 Technical Reference, pages 7-12 to 7-15 


See Also: 3.003. INT 21H FCB-oriented Functions Summary 
3.123. Unopened FCB Format 
3.125. Extended FCB Format 
3.126. Rename FCB Format 


3.125. EXTENDED FCB FORMAT 


| _0{0)  |byte ss | Extended FCB indicator |AlwaysFF(255) tC C“‘“;™SCOC*C*C#C(‘”zCN 
iis tA) 2 4(5 bytes... JRESERVED Js ee | 
| 6(6) {byte “(Attribute byte (“sss [See 2.34. File Attribute Byte Ci‘“;C*” 
| 7 (7) [bytes [Drivenumber—— C*(O=A1=B,andsoon —i(i‘“‘;C*C*C*;C‘*C 
17 (23 db! word File size Binary value indicating size of file, in bytes 
Packed word containing file last update date 
| 27 (39) [byte ——|Currentrecord = Binary value indicating current record (set to 0 on File Open) _| 


Notes: *A value other than FFH in the first byte of an FCB indicates it is not an Extended FCB 
(See 3.124. Opened FCB Format) 
*Values are in hexadecimal (decimal! in parentheses) 


Source: IBM DOS 3.3 Technical Reference, page 7-16 


See Aiso: 2.34. File Attribute Byte 
3.003. INT 21H FCB-oriented Functions Summary 
3.123, Unopened FCB Format 
3.124. Opened FCB Format 
3.126. Rename FCB Format 
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3.126. RENAME FCB FORMAT 


| 0(0) [byte _‘|Drivenumber _| Logical drive number; O=default, 1=A, 2=B, and so on 
[ 99)  [3bytes [Original file type _ | ASCII characters, padded with spaces, if necessary _| 
| C(12)__ |S bytes. [RESERVED fe | 


Notes: Both file name and type fields may contain the DOS wildcard character ? 
(match any character) 


Source: IBM DOS 3.3 Technical Reference, page 6-79 


See Also: 3.003. INT 21H FCB-oriented Functions Summary 
3.123. Unopened FCB Format 
3.124. Opened FCB Format 
3.125. Extended FCB Format 
3.137. Lagica! Drive Numbers 


3.127. FCB ERROR CODES 


For Read functions (14H, 21H, and 27H): 
| 0 __|Read operation was completed successfully Cd 


Not enough room in the DTA for record(s); read canceled 
Read encountered end of file; partial record read, remainder padded with 0's 


For Write functions (15H, 22H, and 28H): 
| 0 _|Write operation was completed successfully Cd 


Source: MS-DOS 3.2 Programmer's Reference, pages 1-75 to 1-103 


See Also: 3.003. INT 21H FCB-oriented Functions Summary 
3.029. Function 14H -- Sequential Read With FCB 
3.030. Function 15H -- Sequential Write With FCB 
3.037. Function 21H -- Random Read With FCB 
3.038. Function 22H -- Random Write With FCB 
3.043. Function 27H -- Random Block Read With FCB 
3.044. Function 28H -- Random Block Write With FCB 
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3.128. EXTENDED ERROR CODES RETURNED FROM FUNCTION 59H 


Error Class: 

| 4(4) _—_siInternalerrorinsystem software [| CCSCSCSCid 
| __—-+5(5)_ _——sd|Hardwarefailure CT —C“‘(CNCOC*O*C*#C#C#C#*C*C*C*C‘idz 
[6 (6) ___|System software failure [Missing configuration file ___| 
Application program failure ee ae era a 
TC ae 


pa IDES) 2 Unknown «=  ! 


Suggested Action: 

Retry, then prompt user 

Terminate immediately; don't close files 

| 6 (6) Ss No.action; error wasinformationalonly 
| 74 |Prompi the user to perform an action (e.g., change disk) | 


Location: 


Value in CH Probable Location of Error 


Unknown to DOS ee ee S| 


Value in AX 
Invalid function code 


| (9) i Invalidmemoryblock address —“‘“;OC(C‘*sS 
B (11 Invalid format 
2 invalia disk command 


1 


Lock violation 


Wrong disk 


(Continued) 
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Table 3.128. Continued 


ror le: 
Value in AX 
23 (35 FCB unavailable 


24 (36 
25 (37 
26 (38 
27 (39 
28 (40 
29 (41 
3A (42 
3B (43 
3C (44 
3D (45 
3E (46 
SF (47 
40 (48 
41 (49 
42 (50 
51 Remote computer not listenin 
44 (52 
Not enough space for print file 
Network name was deleted 
64 (84 
65 (85 
66 (86 
67 (87 
68 (88 


Version Info: Error codes apply to all versions of DOS beginning with 2.0 
*Error class, action, and location apply to all versions of DOS 
beginning with 3.0 


m 
6 g 
oi Q 


Source: IBM DOS 3.3 Technical Reference, pages 6-40 to 6-46 


See Also: 3.105. Function 59H -- Get Extended Error 
3.127. FCB Error Codes 
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3.129. HANDLE ACCESS BYTE 


Bit Numbers 

7lélsi4[3]2i7 jo] use 
xt | [ [ [| [ linhertbit SCS 
| [xxi xp fT fy [Sharing mode code 
| tT tT tT Txt | TReserved; settoo 
| | ft | ft TX] xX] xXfAccesscode 


(7 [6 [5|4[3|2|7]0| AllowableVaues | Meaning 
Perea hae it O=child inherits lf a child process is spawned, this file will be inherited 

1=child doesn't inherit process is spawned, it will not inherit this file 
000=compatibility mode Fails if file has been opened in any of the other sharing modes 
001=deny read/write mode | Fails if file has been opened in any but deny none sharing mode 
010=deny write mode Fails if file has been opened in compatibility or write sharing mode 
011=deny read mode Fails if file has been opened in compatibility or read sharing mode 
100=deny none mode 


X|X]X] X [0000=read access allowed {Fails if file has been opened in deny read or deny both sharing mode 
0001=write access allowed |Fails if file has been opened in deny write or deny both sharing mode 
0010=read/write access Fails if file has been opened in deny read, write, or both sharing 


Version Info: *Applies to all versions of DOS beginning with 2.0 
*Fully implemented beginning with DOS 3.1. Normally access byte for all 
non-network workstations would be 02H (inherit, compatibility, read/write). 


Source: IBM DOS 3.3 Technical Reference, pages 6-127 to 6-135 


See Also: 3.063. Function 3DH -- Open File 


3.130. PREDEFINED HANDLES 


pO Standardinput___|Keyboard 
| Standard output [Display 
[| 2 Standard error (| Display 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: *The auxiliary device handle assumes that the 
proper parameters have been assigned to COM1: 
prior to start of communication 
*Preopened handles may be redirected to devices 
other than the default by using DOS INT 21H 
functions 45H and 46H 


Source: IBM DOS 3.3 Technical Reference, pages 4-8 to 4-9 


See Also: 3.148. Reserved Device Names and Chain Order 
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3.131. HANDLE POINTER MOVEMENT METHODS 


Starting Location Pointer is Moved To 
| 0 —«(| From beginning _—_—=*[ Offset bytes (in CX:DX) from beginning of the file 


Offset bytes (in CX:DX) from current location 
From end of file Offset bytes (in CX:DX) from end of file 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: CX:DX is considered a signed 32-bit integer, allowing offset values from 
-2,147,483,648 to 2,147,483,647 


Source: IBM DOS 3.3 Technical Reference, page 6-144 


See Also: 3.068. Function 42H -- Move File Pointer 


3.132. SEARCH FIRST/NEXT DATA BLOCKS 


Offset Length Name Description 
| (0) 21 bytes 


1A (26 Lowwordoffilesize | 


1C (28 Highwordoffilesize [| = = = = = Cd 
1E (30 13-byte ASCIIZ string|Full fle name andtype*} 
Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: *Data block is stored in DTA 
**Filename string includes a period if a file type is present 


Source: IBM DOS 3.3 Technical Reference, page 6-203 


See Also: 3.097. Function 4EH -- Find First File 
3.098. Function 4FH -- Find Next File 
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3.133. DEVICE DATA WORD 


For Devices (Bit 7=1): 


= reer 
ps pratis tie Pe tet z te fe te ts fe te fof Funetion _ Allowable | —__Allowable Values __ 
ere terete ot to || [| _|RESERVED* 


OO veel ———— ed 
a 1=can process control strings 

dete elit lel aM Teoh Ne Wel aliases eee nese oleae cea say 
1=supports output until bus 

Oe ri 
1= understands Fe Ee a 


| | [Device Type =| [Device Type De padevice____| 


et ae | 
nee at end of file 
Oe i wd 
jadont check for control chars 
Oe oe 
1=is a clock device 
Pest eles ey | Sele ae oe ie enna 
1=is a null device 
Ea eas WE TT lee Se grees cantons | 
1=is console output device 
ROR E RRR SREC ER ee ee ee 
1=is console input device 


For Files (bit 7=0): 


= Number 
115|14|73|72|71|10|9 |8 [76 ]5 14/13 [2/7 [o] Function —_s Allowable | ——_Aliowable Values__| 
SS SSS RESERVED 

Device type es 


ped ile ie | eee has arn written oe ewe has been written 
1=file has not been written 


xX] X ed el a e Drive number 000000=A 
000001=B 
and so on 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: *Bit 14 may be read only; it cannot be set 
¢*RESERVED bits should be set to 0 when setting device data 
***DH must be 0, see page 6-147 of source 


Source: IBM DOS 3.3 Technical Reference, pages 6-149 to 6-150 


See Also: 3.071. Function 44H, 00H -- Get IOCTL Data 
3.072. Function 44H, 01H -- Set IOCTL Data 


3.134. BLOCK DEVICE FUNCTION CODES 


Code Function 


Version Info: Applies to all versions of DOS beginning with 3.0 


Source: IBM DOS 3.3 Technical Reference, page 6-168 


See Also: 3.084. Function 44H, ODH -- Generic IOCTL For Devices 
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3.135. DEVICE PARAMETER BLOCKS 


For Set Device (CL=40H): 


Bit Numbers 
(7 16 [5 |4 13 [2 [7 Jo | Allowable Settings 
Special functions PX{XTXIX ix] | ff Must be set to 0 


1=sectors same size 
a —— 
1=read only track layout field 
fe 
1=use device BPB 


Must be set to 0, RESERVED 

1=disk changeline supported 

1=media not removable 

1=320/360K dbl densi 

Word sector 2 sector size 


Word sector n sector # 
Word sector n sector size 


ie 
Sererena 


/ 


word Device attributes 


| 4(4) ~~ |word | Number cylinders 
i ee ) ey Media ee | 


a al BPB 


varies varies Track layout 


For Get Device (CL=60H): 


Offset 


0 (0) Special functions 


: 


Ne — 


-— a) fore —_ Number cylinders 
; er ee. | Media type 


= Device BPB 


Bit Numbers 


1=return BUILD BPB 

4=8" double density flopp 

1=disk changeline supported 

O=media is removable 
1=media not removable 


Maximum # cylinders device supports 


0=1.2MB quad density 
1=320/360K dbl densi 


See 3.167. Device BPB 


For Read/Write Track (CL=61/41H): 


Bit Numbers 
Offset 17 16 15 |4 [3 [2 [7 [o | Allowable Settings 
-———2 10) bye Special functions Must be set to 0 
Pp | | Head number to read/write 


Cylinder number to read/write 
First sector # to read/write 
Total # of sectors 


(Continued) 


Number of sectors 
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Table 3.135. Continued 


For Read/Write Track (CL=61/41h): 

Bit Numbers 
17 16 15 14 |3 [2 {7 fo | 
| _9(9) _|dblword |Transferaddress_ || 


For Format/Verify Track (CL=42/62H): 


| 0(0)__i{byte__—*| Special functions _| 


Version Info: Applies to all versions of DOS beginning with 2.0 


Bit Numbers 


Allowable Settings 
arn ee eae 
Head number to format/verif 
Cylinder number to format/veri 


Source: IBM DOS 3.3 Technical Reference, pages 6-169 to 6-180 


See Also: 3.084. Function 44H, ODH -- Generic IOCTL For Devices 
3.134. Block Device Function Codes 
3.167. Device BPB Layout 


3.136. PROGRAM SEGMENT PREFIX LAYOUT 


[ 00) [word [CD20H int 20H terminationaddress | 
| 2 (2) [word | End of memory allocationblock __isasegmentaddress 
c= aay Ayia: 00M = | ESE ee 
| 5 (5) ([Sbytes | CALL FAR to DOS function dispatcher [Obsolete 
| A(10)_|dblword | Int 22H terminate handler address___| Restored at exit of program; stored as IP:CS | 
| (14) |dblword | sd Int 23H Ctri-Break handler address___—'|StoredasIP:;CS_ 
| 1218) |dblword | Int. 24H Critical Error handler address__[Storedas IP:CS 0 
| 16 (22) |word | ss Parentprocess's PSP_ i ISsegmentaddress 
| 20 (44) [word | si Environment block address__— sf ISasegmentaddress 
|_2E (46) |dblword | RESERVED 
| _38(56)_ |23bytes | RESERVED 
| 50 (80) [word  |CD21H_ Ss tint2tH DOS CALL 
pe Set8e) (byte — (CBA REN PAR eo 

S346). |S bytes: ]-= [RESERVED! en 
| 5C (92) [36 bytes | | Default unopened file controlblock #1 | 
| 6C (108) |20 bytes | ss Default unopened file control block #2 |OverlaysFCB #1 
|_80(128) [byte | Length of command line parameters __|Also startofdefault DTA 
| 81 (129) [127 bytes] SS ]Commandiine parameters Starts with blank, endswithaCR 


Notes: FCB's only useful information is drive number and filename 


Sources: IBM DOS 3.3 Technical Reference, pages 7-10 to 7-11 


See Also: 3.002. INT 21H Keyboard Functions Summary 
3.006. INT 21H System Functions Summary 
3.042. Function 26H -- Create New Program Segment 
3.116. Function 62H -- Get Program Segment Prefix 
3.123. Unopened FCB Format 
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3.137. LOGICAL DRIVE NUMBERS 


In FCBs, Functions 1CH, 36H, 
some 44H subfunctions, and 47H: in Functions 0EH and 19H: 


Source: IBM DOS 3.3 Technical Reference, 
page 6-66 
See Also: 3.124. Opened FCB Format 


3.138. EXECUTE PROGRAM PARAMETER BLOCK 

ee ee aa a Segment address of environment to be passed, 
or OOH to use parent process's environment 
at 80H in child process's PSP 

Segment:Offset address of a FCB to be placed at 5CH of 
child process's PSP 

Segment:Offset address of a second FCB to be placed at 
6CH of child process's PSP 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: *dbl words are in Offset:Segment format (i.e., least significant word first) 
Source: IBM DOS 3.3 Technical Reference, page 6-197 
See Also: 3.093. Function 4BH, OOH -- Load and Execute Program 


3.136. Program Segment Prefix Layout 
3.141. Environment Blocks 


163 


164 


3.139. OVERLAY PROGRAM PARAMETER BLOCK 
Offset 


010) =| 
2 (2) Relocation factor Segment offset where overlay is to be loaded (normally 
same as load address, but may be increased to overlay 


only higher portion of a program 
Version Info: Applies to all versions of DOS beginning with 2.0 


Source: IBM DOS 3.3 Technical Reference, page 6-197 


See Also: 3.094. Function 4BH, 03H -- Load Overlay 
3.138. Execute Program Parameter Block 


3.140. MEMORY ALLOCATION STRATEGIES 


a epee 
first block large enough to accommodate request (default 
a li il 
that accommodates request 
A a ce 
i a allocate first block large enough to accommodate request 


Version Info: Applies to all versions of DOS beginning with 3.0 


Source: MS-DOS Programmer's Reference Version 3.3, page 262 
Missing from the IBM DOS 3.3 Technical Reference! 


See Also: 3.090. Function 48H -- Allocate Memory 
3.091. Function 49H -- Free Allocated Memory 
3.092. Function 4AH -- Set Block 
3.103. Function 58H, 00H -- Get Allocation Strategy 
3.104. Function 58H, 01H -- Set Allocation Strategy 


3.141. ENVIRONMENT BLOCKS 


Allowable Settings 
Environment string 1 | ASCII string in form: PARAMETER=VALUE 


String terminator Must be a0 
ASCII string in form: PARAMETER=VALUE 
String terminator Must be a 0 


varies —sstbyte ~——|Stringterminator_ ss [MustbeaO)— s—“(sS:C~“‘CSSC*C‘*dCS 
varies —~—s |word)=~—stCount’~=~=—_ __ | Number of other ASCIIZ strings following 
ASCIIZ path and file name of current process 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: An environment may have no environment strings, in which case the first two 
bytes are 00,00 


Source: IBM DOS 3.3 Technical Reference, pages 6-198 to 2-199 
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3.142. PARSE CONTROL BYTE 


Bit Position 


7161514131217 {o] Function _ | Allowable Settings 


ae ela Separator control |O=stop parsing if separator is encountered 


1=ignore leading file separators 
Fay eee eee es] O=set FCB drive number to 0 if no drive in string 

1=leave FCB drive number unchanged if no drive in string 
Berea eae O=set FCB filename to blanks if no name in string 


1=leave FCB filename unchanged if no file name in string 


PE Weleieated ip | ijereenee O=set FCB filetype to blanks if no type in string 
1=leave FCB filetype unchanged if no i i 


ix [xX [x [x | | | fT TUNUSED 


Notes: Filename separators are:.;,=+/"[]\<>|SPACE TAB 


Source: IBM DOS 3.3 Technical Reference, pages 6-96 to 6-97 


See Also: 2.51. File Separator Characters 
3.045. Function 29H -- Parse File Name 


3.143. COUNTRY CODE BUFFER LAYOUT 
USA Value 


0 (0) word Date format 0 = American (mm/dd/yy) 
1 = European (dd/mm/yy) 
2 = Japanese (yy/mm/dd 
| 2 (2) 5 byte 
| 7 (7) 2 byte _| 


[Currency symbol_—sASCIIZ String 
[Thousands separator |ASClIIZString 
| 9 (9) [2 byte [Decimal separator [ASCIIZString 
[| B(11)_ [2 byte [Date separator” _—[ASCIIZString 
Time separator” JASCIIZ String 


F (15) Currency Code* 0 = currency symbol before amount, no spaces between 


byte 
1 = currency symbol after amount, no spaces between 
2 = currency symbol before amount, one space between 
3 = currency symbol after amount, one space between 
4 = currency symbol replaces decimal separator 
| _10(16) [byte [Currency places*_——s [Binaryvalue 
1 = 24-hour clock 
lowercase to uppercase mapping on characters from 80H to FFH. 
| 18(24) [iO bytes[RESERVED TNA 


Version Info: Applies to all versions of DOS beginning with 2.0 
**DOS 3.x only 
Source: IBM DOS 3.3 Technical Reference, page 6-115 


See Also: 3.057. Function 38, OOH -- Get Country Data 
3.144. Country Codes 


165 


166 


3.144. COUNTRY CODES 


Numerical Order 
| _Code___—|__—— Country =| Keyboard Code | 
003 


Countr 


| 003 
| 032 ___ [Belgium BE 
i O90 = tel ee ee 


|___041 __| Switzerland (German 


| 047 Norway NO 
| 049 |WestGermany | GR 
| 357 Portugal = PO 
| 785s Middle East (Arabic) | = 
[| 972 iisrael(Hebrew) | 


Version info: 


Alphabetic Order 


‘by Counir 
| 972 |Israel(Hebrew) |; C 
| _785___—|Middle East (Arabic) =| - SC 
| 047 [Norway CT NO 
| 357 ~—s|Portugal = CT CC POC 


Notes: Country codes are usually the international telephone 
prefix number for the country 

Source: IBM DOS 3.3 Reference, page B-2 

See Also: 3.143. Country Code Buffer Layout 


3.145. DOS MEMORY CONTROL BLOCKS 
ae eee 


Length 


word 
[ea et 


byte 
lword | 


Allocation amount| Number of paragraphs allocated 


RESERVED RESERVED 


Version Info: — Applies to all version of DOS beginning with 2.0 

Notes: Memory control block and memory controlled are adjacent in memory 
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, page 179 

See Also: 3.092. Function 4AH -- Set Block 
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3.146. CODE PAGE PARAMETER BLOCKS 


When CL=4AH, 4DH, or 6BH 


Offset 
[Oe 


Packet length Must be 2, the length of the packet 
Pp 2 word [Packet ID Code page ID 


When CL=4CH 

word —ss«|Packetflags——sJO—“( es—“‘“(‘SNOSOCOCOCOCOCOCOCOC*#C#C#C*C‘éz 
Number of code pages in following list 
| —CUGSCCsdSWrd = (|Codepaget | —“‘“CNOOCOCO*#*#C#C(‘#’}’NNN’N’N’Y’C’SCSCOJ 
| CUCCdSWord ([Codepage2 | —“(tiw™sC~C~*~s~“‘“‘(‘“CSNCOC(‘#’Y’SCSd 


and so on, until: 


varies _|word _— |Codepagen | 


When CL=6AH 
| ford | Packetlength  [((n+t)+(m+4))*200 
P 4 fword tHrdwpaged PO 
po word Ss Hrdwpage2 PO 


and so on, until: 


| varies word |Hrdwpagen PO 
| varies word |Prepd#pages [mo 
| varies word |Prepdpaget | 
| varies word ss [Prepdpage2 | 


and so on, until: 


Prepdpagem PO 


Version Info: Applies only to DOS 3.3 


Source: IBM DOS 3.3 Technical Reference, pages 6-160 to 6-162 


See Also: 3.120. Function 66H, 02H -- Set Global Code Page 
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3.147. CODE PAGE ASSIGNMENTS 


Code Pages 
| 850 multilingual 


Canadian French 


Norwegian and Danish 


850 Belgium BE 
| 850 |Canada(French) | 8B 
| 850 Denmark 8H CK 
860.) inland: = A Ue 
P 850 France FR 


| 850 italy 


| 850 Netherlands 
INoway 8H NO 
| 850 Portugal GPO 


5 850 = Spain A SP 
850 Sweden 437 SV 

| 850s Switzerland (French 

| __—850____—| Switzerland (German 

| 850 United Kingdom 

Version Info: Applies to DOS 3.3 only 

Source: IBM DOS 3.3 Reference, pages 9-5 to 9-7 

See Also: 3.120. Function 66H, 02H -- Set Global Code Page 


3.148. RESERVED DEVICE NAMES AND CHAIN ORDER 


I— Cs Drivers established in CONFIG.SYS, in order encountered | 
Console keyboard and displa 

[PRN SC*d'Prrinterdevice(LPT1:)) Cd 
CLOCK Timer device (system clock 18.2 ticks/second 


Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: *You may substitute your own device drivers for CON, AUX, 
PRN, and CLOCK (by redirecting their handles), but you 
may not redirect NUL 


«Devices are "chained" in the order presented in the above 
table (i.e., NUL is the first entry in the device chain, the 
CONFIG.SYS drivers are next, and so on) 

Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, page 254 


See Also: 3.130. Predefined Handles 
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3.149. DEVICE DRIVER HEADERS 


|__0(0)___ {dbl word_[Next device pointer___| Offset:segment” address of next device in file, or FFFF FFFFH if last driver_| 
| 6(6)___word __| Device strategy pointer_|Offset address to device strategy routine 
| 8 (8) [word _| Device interrupt pointer [Offset address to device interruptroutine 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: *Note that first word is offset within segment, second word is segment address 
Source: IBM DOS 3.3 Technical Reference, page 2-6 
See Also: 3.150. Device Attribute Codes 


3.150. DEVICE ATTRIBUTE CODES 
For Character-oriented Devices: 


Bit Numbers 
Hops eT ee ee ee a te ee tae Allowable Settings 
| | |Devicetype  —ss 1=device i is character oriented 


CPO a re) 
{=sup ports IOCTL control strings 
Oe ee 
Yesuppors ouput unl buey output until bus 


PX] TX |x] Xx) x) | | |) RESERVED 


ee ee 
1 =understands open/close 
SRR RRER RE BERGE wee ee 
J=sup ports IOTCL functions 
pee dl ca Steele CI cee te peeeconee 
is =is a clock device 
i 
1=is a null device 
RRR E SEER eee eee 
iis console output device 
co - 
1=is console input device 


For Block-oriented Devices: 


Bit Numbers 
eps ee ee Allowable Settings 
|__| _|Devicetype ———SCSS—C*d[ = lock -oriiented device 


PPEELELELLLELL LLL sooo IOGTL contol seh 

1=supports IOCTL control strings 

pT eae) ale eee el dees FAT ID bye fo id ype 
fs fauses EAT byte tp Mn pe FAT ID byte to find 


Xt TXT XT xt x] Tx] xX] x{[ x] Xx] X {RESERVED 
Ce a 
Removable media 1 enderstends open/close 
OR ci rt 
1=su pports IOCTL functions 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: “If FAT ID byte used, the first sector of the FAT must always be in the same physical location 
Source: IBM DOS 3.3 Technical Reference, pages 2-7 to 2-10 


See Also: 3.149. Device Driver Headers 
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3.151. DEVICE REQUEST HEADER STATUS FIELD & ERROR CODES 
Status Field 


Bit Numbers 


relia tis fie tit fio fe tet? je fo fa 3 te tt to | Name Allowable Values 


Error O=no error 
error ____ 


PX {xX x] Xx] x] || | |RESERVED| +4 


TTT EET ETT ET TLE Err code [88 See table below 


Error Codes 


Bit Numbers 

175114173 |72|17 {7019 |8 |7 1615 1413 1217 10 |EnrorName ss CCCisdz 
xX}; [| | | [| [| | | | | | | |] ]0=write-protect violation 

Xt ot ft te Xf teunknown_unit 

xi [| [ [| | [| | | | | | | | TX] [2=drive not read 

rxi et t | ft ft tT tT tT tT ft XX [8sunknown command 
xt t[ | tT [ [ T ft fT [| TT fT Txt T [4=CrC error 

ae a De a ee a: =bad drive request structure length 
6=seek error 
Be es OG es 
rx} ff [| | | [| | | | [ | [xX] | f [8=sectornotfound 
xt | | | tT fT ft ft tt UT XX [9=printer out of paper 

rx; | [ | [| | | tf [| | | | xX] TXT [A=write fautt 

Xt of [ [| | | tT tT ft ft fT Txt TX] X [Beread fault 

rx} {| [| [| | [| | | tT | | | xX] x] | [C=general failure 

ix{ [| | [| [| [ | [| [| | [ | xX] x] | Xx [D=RESERVED 

rx| [| [| [| [| [| [| | [| [| [ [xX] x ]x]  JE=-RESERVED 

xt [ [ [| | [| [| | J [| | [TX] XxX] xX} X |[F=invalid disk change 


Version Info: Applies to all versions of DOS beginning with 2.0 


Source: IBM DOS 3.3 Technical Reference, pages 2-18 to 2-19 


See Also: 3.152. Device Request Header 
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3.152. DEVICE REQUEST HEADER 


Offset 
POO) 
| 4 (1) ——sbyte = [Unit code ——_| Subunit (minor device within a block device) that request is intended for 


Length of record {Length, in bytes, of the entire request header (including code specific items 


0 = init 

1 = media check (block devices only) 

2 = build BPB (block devices only) 

3 = IOCTL input 

4 = input (read from device) 

5 = non-destructive input, no wait (character devices only) 
6 = input status (character devices only) 

7 = flush input (character devices only) 

8 = output (write to device) 

9 = output with verify (write to device) 

10 = output status (character devices only) 

11 = flush output (character devices only) 

12 = IOCTL output 

13 = open device 

14 = close device 

15 = removable media (biock devices only) 

16 = output until busy 

19 = generic IOCTL request (block devices only) 
23 = get drive map (block devices only) 

24 = set drive map (block devices onl 
i 


' «Many of the command codes require that the appropriate bit be set in the device attribute code 


IBM DOS 3.3 Technical Reference, pages 2-16 to 2-17 


1(1 

2 (2) byte Command code 
| 5 (5) ~——s«*(8-bytes J RESERVED 
Version Info: Applies to. all versions of DOS beginning with 2.0 
Notes: eAll unused command codes are reserved 
Source: 
See Also: 3.150. Device Attribute Codes 

3.153. Init Device Request 


. Media Check Request 

. Build BIOS Parameter Block Request 

. Read Device Request 

. Write Device Request 

. Non-Desiructive Read with No Wait Request 
. Open or Close Request 

. Removable Media Request 

. Status Request 
. Flush Request 
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3.153. INIT DEVICE REQUEST 


Offset Length 


ee 3.152. Device Request Header 
RESERVED 


Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: *Note that double words are formatted as offset first, segment second 
**On return, BPB array pointer will point to the first character following the equal sign (=) on the line 
of the CONFIG.SYS that created the device 

Source: IBM DOS 3.3 Technical Reference, pages 2-21 to 2-22 


See Also: 3.152. Device Request Header 


3.154. MEDIA CHECK REQUEST 


Offset 
1 0(0) _‘}byte — | Length of request record {Number of bytes in request; should be 19 
Subunit (for block devices 


| -~ 5(5) . _.|8-bytes “RESERVED = pe 
| E(14) |byte [Check status ==~—_—s[ Returned by function 1=not changed, O=don't know, -1=changed 


Version Info: Applies to all versions of DOS beginning with 2.0 


= 3 es 


Notes: Double words are formatted as offset first, segment second 
Source: IBM DOS 3.3 Technical Reference, pages 2-23 to 2-25 
See Also: 3.150. Device Attribute Codes 


3.152. Device Request Header 


3.155. BUILD BIOS PARAMETER BLOCK REQUEST 


[0 (0) |byte ___| Length of request record __[Number of bytes in request; shouldbe 22 SSS 
[1 (1) ]oyte [Unit code _———-‘[Subunit (for block devices) SSCS 
[ 2) yte [Command code_[2=buld PBSC; 
[3(@)____|word [Status [See 3.151. Device Request Header Status Field & Error Codes _ 
[__5(5)__|ebytes [RESERVED sd CCOCSCSCSCSCCC‘;ds 
se aNe 


Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: Double words are formatted as offset first, segment second 
Source: IBM DOS 3.3 Technical Reference, pages 2-29 to 2-30 
See Also: 3.150. Device Attribute Codes 


3.152. Device Request Header 
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3.156. READ DEVICE REQUEST 


| (0) {byte _—{ Length of request record__|Number of bytes in request; shouldbe 26 
| 5(5)_s*S-bytes [RESERVED OP 
dbl word_|Volume ID pointer 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: Double words are formatted as offset first, segment second 
Source: IBM DOS 3.3 Technical Reference, pages 2-32 to 2-33 
See Also: 3.150. Device Attribute Codes 


3.152. Device Request Header 


3.157. WRITE DEVICE REQUEST 


Offset Function 
| -0(0) ~~‘ [byte. —s | Length of request record {Number of bytes in request; should be 26 
Subunit (for block devices 


8=write, 9=write w/verify, 12=IOCTL write, 16=output til bus 
= OO): ens po bytes RESERVED = 2 ee ee ee 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: Double words are formatted as offset first, segment second 
Source: IBM DOS 3.3 Technical Reference, pages 2-32 to 2-33 
See Also: 3.150. Device Attribute Codes 


3.152. Device Request Header 


3.158. NON-DESTRUCTIVE READ WITH NO WAIT REQUEST 


Offset 


Function 


Pe — L010): — | 

5 = non destructive read with no wait function 

5 (5)... /Oebytes: [RESERVED =~ ie ee 
Returned character from device 


Version Info: Applies to all versions of DOS beginning with 2.0 
Source: IBM DOS 3.3 Technical Reference, page 2-34 


See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 
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3.159. OPEN OR CLOSE REQUEST 


___ Offset 


[ (0) [byte _ [Length of request record _|Number of bytes in request; shouldbe 13 0 


RESERVED ee a 


Version Info: Applies to all versions of DOS beginning with 2.0 


Source: IBM DOS 3.3 Technical Reference, pages 2-37 to 2-38 


See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 


3.160. REMOVABLE MEDIA REQUEST 


| (0) ___ibyte__—|Length of request record _|Number of bytes in request; shouldbe 13-0 
| 2 (2) byte |Commandcode [1S =removablemedia 
3 


Version Info: | DOS 3.x only, and only if the open/close/removabie media bit is set in the 
device attribute code 


Source: IBM DOS 3.3 Technical Reference, page 2-39 


See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 


3.161. STATUS REQUEST 


Offset 


| (0) —‘I|byte —s[ Length of request record {Number of bytes in request; should be 13 
Subunit (for block devices 


6 = input status, 10 = output status 
See 3.151. Device Request Header Status Field & Error Codes 
RESERVED ee ee eee ee ae 


Version Info: —_ Applies to all versions of DOS beginning with 2.0 


Notes: Character devices only. Sets status word. 
Source: IBM DOS 3.3 Technical Reference, page 2-35 
See Also: 3.150. Device Attribute Codes 


3.152. Device Request Header 


3.162. FLUSH REQUEST 


Offset T Length | Name | Function 

| 00) —sifbyte ~—| Length of request record [Number of bytes inrequest;shouldbe 13 Cd 
| 2 (2) byte |Commandcode ———s[7 = flush input,11=flushoutput Cd 
| id (5) s«*(8-bytes_ |RESERVED CT 


Version Info: Applies to all versions of DOS beginning with 2.0 


Notes: Character devices only; sets the status word 
Source: IBM DOS 3.3 Technical Reference, page 2-36 
See Also: 3.150. Device Atiribute Codes 


3.152. Device Request Header 
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3.163. GENERIC IOCTL REQUEST 


| (0) —ibyte__| Length of request record _|Number of bytes in request; shouldbe 23 
pe By 1 FB bytes (RE SEAM cf oa 


Offset:segment of pointer to a data buffer 


? 


11 (17 Iword —_|DI contents 
13 (19 dbl word | Data buffer pointer 


Version Info: Applies to all versions of DOS beginning with 2.0 


Source: IBM DOS 3.3 Technical Reference, page 2-40 


See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 


3.164. LOGICAL DRIVE MAP REQUEST 


Length of request record 
23 = get map, 24 = set map 
ae lo) — = 18 bytes. |RESERVED 7 ee te ee 


a ee es a ee 
117 db! word [RESERVED ee ie ea eee 
Version Info: Applies to all versions of DOS beginning with 2.0 
Source: iBM DOS 3.3 Technical Reference, page 2-41 


See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 


3.165. MEDIA DESCRIPTOR TABLE LAYOUT 


| 00) 3 bytes | JUMP tobootcode 
| 11(17)_ [word ___ [Number of root directory entries | 
TA(26 


Version Info: — Applies to all versions of DOS beginning with 2.0 


Source: IBM DOS 3.3 Technical Reference, page 2-31 
MS-DOS 3.3 Programmer's Reference, page 352 


See Also: 3.167. Device BPB Layout 
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3.166. CLOCK DEVICE TABLE LAYOUT 


th 
word _|Days since Jan. 1, 1980 (low byte, high byte 


Version Info: Applies to all versions of DOS beginning with 2.0 
Source: IBM DOS 3.3 Technical Reference, page 2-42 


See Also: 2.35. Date/Time Formats 


3.167. DEVICE BPB LAYOUT 


| (0) word _—|Bytespersector 
| 3 (3) word {Reserved sectors 
| 5 (5) byte [NumberofFATs 
|___ 6 (6) |word__|Number of root directory entries 


| 1925) {6 bytes [RESERVED-2 0 


Version Info: Applies to all versions of DOS beginning with 2.0 


Source: IBM DOS 3.3 Technical Reference, page 6-175 


— SECTION — 
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DOS BIOS 
Calls and 
Support Tables 


4.001. BIOS SERVICES SUMMARY 


Models Supporting Function 
PCjr 


Description 

Divide by zero trap 

Single-step (Debug mode 

Parity check routine 

Coprocessor interrupt direct 
Coprocessor interrupt via Int 75, IRQ 13 
Keyboard interrupt routine 

/O channel check 

Disk controller power on request 
System suspend 

Real time clock (alarm interrupt) 
System watchdog timer (IRQO missed) 


3 


9 
io) 
3 
< 


aetaelvae pans 
v 
~~ 

><] KK |><P><] << ><] ><] >< >< ><p><p></P 
So 


NA Microchannel DMA timer time-out interrupt 
| 3 | NA __|[Breakpoint (Debug mode 
4 | NA [Overflow trap 
5 | NA ___J Print screen 
J 6 | CS RESERVED aa 
RESERVED aes 
Timer interrupt handler 
| 9(IRQ1) | NA [Keyboard interrupt handler 
Cascade IIRQ8 to IRQ15 | 
CONM2 controller interrupt ent 
OCH (IRQ 4)} NA _[COM1 controller interrupt entry 
NA = [LPT2: controller interrupt entry 
Disk controller interrupt ent 
LPT1: controller interrupt entry 


PS/2-50 


X 
X 
X 
X 
X 


<[><[><[>< >< 


el pperel per s —— “e 


KP KK [>< >< >< [>< 


Q/1 


PS/2-60 |PS/2-80 Comments 


Address 500 indicates status 


18.2 times per second 


Also vertical retrace for EGA/VGA on PS/2 models 


Also 80287 entry on AT, hard disk on XT, Model 30, 
vertical retrace on PCir 


nitecevauilcee a mn re 


(Continued) 
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Table 4.001. Continued 
Models Supporting Function 
Interrupt Description 
10H VIDEO set mode Pp X x Xx Xx Xx X 

VIDEO set cursor type 
VIDEO set cursor position 
VIDEO read cursor position 
VIDEO read light pen position 
VIDEO select display page 
VIDEO init window, or scroll contents up 
VIDEO init window, or scroll contents down 
VIDEO read attribute and char at cursor 
VIDEO write attribute and char at cursor 
VIDEO write character only at cursor 
VIDEO set color palette 
VIDEO write graphics pixel 
VIDEO read graphics pixel 
VIDEO write text in teletype mode 
VIDEO get mode 
VIDEO set palette registers 
VIDEO character generator 
VIDEO alternate select 
VIDEO write character string 
VIDEO load LCD char font 
VIDEO return physical parameters 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
VIDEO read/write display combo code X X 
VIDEO return state information X X 
VIDEO save/restore video state X X 
RESERVED 
fe AT = = EQUIPMENT LIST 7 XX Ke eX] 

| - JMEMORYSIZE CE CXC CX UL CXC CX UX 


x< 


Not implemented on PS/2 


DOOnNOOhWAN—-O 


Valid only for mode 4 CGA, modes 6-8 and 0A on PCJr 
Not valid for MDA 
Not valid for MDA 


«KK KK KK OK OK OK OK OK OK OK OK OK 
Kx KK KK KK OK OK OK OK OK OK OK OK OK 
mK KK KK OK OK OK OK OK OK OK OK OK OK 
x «KR KKK KK KKK KK OK 


x KK KK DUK KKK UK KKK 


EGA and PCuJr only 
EGA only 
EGA and VGA only 


x KKK KK OK KKK KK KK KOK KK 
KK KK KK OK OK KKK KKK KOK KK 
KK KK KK OK KK KKK KK KOK KK 
«KKK KK OK OK OK KKK KKK KOK KK 


Convertible only 
Convertible only 


«KL<| KK OX 


Returns EQUIP_FLAG from BIOS data area (See 4.002. 
Pca eee ee ee ee el 


(Continued) 
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Table 4.001. Continued 


Models Supporting Function 


Description PS/2-50 
0 FLOPPY DiSK reset system x xX Xx xX X X X 4 xX 
1 FLOPPY DISK get system status X x x x xX X X X X 
2 FLOPPY DISK read disk x x x xX xX x Xx xX Xx 
3 FLOPPY DISK write disk X x X x X X X Xx x 
4 FLOPPY DISK verify disk sectors xX X xX x xX xX X Xx X 
5 FLOPPY DISK format diskette track xX x x Xx Xx Xx X X x 
6 DISK format cylinder set bad sector flags x oO oO oO O oO Considered obsolete except on original XT 
7 DISK format drive starting at cylinder X (@) O oO oO O Considered obsolete except on original XT 
8 DISK get current drive parameters X X X Xx X X Only model 319 and 339 ATs 
9 DISK init drive pair characteristics Xx x X X X X 
OA DISK read long xX X D D D D Diagnostics only on PS/2s 
DISK write long Xx X D D D D Diagnostics only on PS/2s 
DISK seek to cylinder xX xX X X X X 
DISK alternate disk reset xX x Xx xX X X Not on ESD! controllers 
DISK read sector buffer x ce) D D D D Diagnostics only on PS/2s 
DISK write sector buffer Xx Oo D D D D Diagnostics only on PS/2s 
DISK test for drive ready status xX x x X X x 
DISK recalibrate drive x x X x X X 
DISK controller RAM diagnostic Xx ce) D D D D Diagnostics only on PS/2s 
DISK drive diagnostic xX oO D D D D Diagnostics only on PS/2s 
DISK controller diagnostics 4 Xx D D D D Diagnostics only on PS/2s 
DISK get disk type 4 xX X X Xx X 
FLOPPY DISK change disk status X X Xx X xX X 
FLOPPY DISK set disk type X Xx X Xx Xx Xx 
FLOPPY DISK set media type xX 4 X xX Xx X Added beginning with XT BiOS dated 1/10/86; only 
model 319/339 ATs 
DISK park heads X Xx X xX 
DISK format unit Xx X X Only on ESDI controllers 
RESERVED 
SERIAL init port xX x X 4 X X X Xx 2 ports on PCs, 4 ports on PS/2s 
SERIAL write character to port X xX X X X Xx x Xx 2 ports on PCs, 4 ports on PS/2s 
SERIAL read character from port X x xX Xx x X x X 2 ports on PCs, 4 ports on PS/2s 
SERIAL return port status X » 4 xX Xx X X 4 X 2 ports on PCs, 4 ports on PS/2s 
SERIAL extended initialize X Xx Xx xX 4 ports on PS/2s 
SERIAL extended port control X X X X 4 ports on PS/2s 


RESERVED 


(Continued) 
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Table 4.001. Continued 


Models Supporting Function 


xr__ | PCjr_ [AT | Conv. |PS/2-30[PS/2-50 |PS/2-60 
X Xx 
X 
X 
X 


PS/2-80 Comments 

Original PC only, later models didn’t have port 
Original PC only, later models didn't have port 
Original PC only, later models didn't have port 


Original PC only, later models didn't have port 


CASSETTE motor ON 
CASSETTE motor OFF 

CASSETTE read data blocks 
CASSETTE write data blocks 
RESERVED 

DISK format periodic interrupt 
RESERVED 

AL=10 SYSREQ setup; 

AL=11 SYSREQ completion 

DEVICE power-on self-test error log 
RESERVED 

DEVICE read/modify profiles 

DEVICE wait for external event 
DEVICE request system power OFF 
DEVICE read system status 

DEVICE activate internal modem power 
RESERVED 

KEYBOARD intercept 

RESERVED 

DEVICE open device 

DEVICE close device 

DEVICE program termination 

DEVICE event wait 

JOYSTICK 

SYSTEM system request key press 
DEVICE wait 

DEVICE move block 

MEMORY get extended memory size 
MEMORY switch to protected mode 
DEVICE busy loop 

DEVICE set flag and complete interrupt 
RESERVED 

DEVICE return system parameters 
DEVICE return extended BIOS seg.addr. 
DEVICE pointing device BIOS interface 
DEVICE enable watchdog time-out 
DEVICE programmable option select 
RESERVED 


x KX 


ESD! controllers only 


x KKK KX 


Model! 319/339 ATs only 


x KK KK KK KK KKK KOK 


Model 319/339 ATs only 


KKK KK KKK KK KK KK KOK 
mK KKK KKK KK KK KKK KOK 
KKK KKK KKK KK KOK KK KOK 
KKK KK KK KK KK OK KK KK KOK 


(Continued) 
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Table 4.001. Continued 


cst 


Models Supporting Function 

Interrupt Description PC 

16H KEYBOARD read char from keyboard X 
KEYBOARD read keyboard status xX 
KEYBOARD return keyboard flags X 
KEYBOARD typematic and delay 
KEYBOARD click ON/OFF 
KEYBOARD write 
RESERVED 
KEYBOARD extended keyboard read 
KEYBOARD extended keystroke status 
KEYBOARD extended shift status 
RESERVED 
PRINTER write char to printer 
PRINTER init printer port 
PRINTER return printer status 
3-FF_ _|RESERVED 


[18H | _- | BASIC load BASIC 


19H ES BOOTSTRAP loader 


1AH TIME OF DAY read clock count 

TIME OF DAY set clock count 

TIME OF DAY read real time clock 

TIME OF DAY set real time clock 

TIME OF DAY read date from RT clock 
TIME OF DAY set date in RT clock 

TIME OF DAY set alarm 

TIME OF DAY reset alarm 

TIME OF DAY set RTC-activated power ON 
TIME OF DAY read RTC alarm time & status 
TIME OF DAY read system timer day count 
TIME OF DAY set system timer day count X 
RESERVED 

SOUND set up multiplexer 
RESERVED 


2) 
° 
3 
SS 


PS/2-30 |PS/2-50 Psie- 60 PSiz- 80 Comments 


x << 


Model 339 ATs only 


v 
x >< XK <1O 
> 


x< 


XT after 1/10/86, AT after 6/10/85 


XT after 1/10/86, AT after 6/10/85 
XT after 1/10/86, AT after 6/10/85 
XT after 1/10/86, AT after 6/10/85 


17H 3 ports on PCs, 2 on PS/2s 
3 ports on PCs, 2 on PS/2s 


3 ports on PCs, 2 on PS/2s 


xx KK KKK OK oa as | 


mM A O}f 


PC loads system from disk, PCjr from cartridge or disk, 
others from any disk 


<x x< & 
of a aione oT 


<<) << 
*« 


CON DABRWAN—O 


XT after 1/10/86 
XT after 1/10/86 


«x KK KKK KOK OK OK OK <p >x< 


eocccoe] af 04 xx xK OK mene 
<< &< cocoa] ap] 20% x-K KK KK KK 


eee cee 
«MK eee «KKK KOK KKK 


x< KK ee xx KK KKK 


Legend: XX = supported 
O = obsolete (implemented but not normally used) 
P = partial or peculiar support, see comments 
D = diagnostic call only 


Notes: *Usually value in AH register; values in hexadecimal 


Source: Programmer's Guide to the IBM PC (Microsoft Press), Peter Norton, chapters 8 to 13 
IBM PC/XT Technical Reference BIOS Listings 
IBM PC/AT Technical Reference BIOS Listings 
IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-10 to 2-122 


See Also: 5.01. DOS Interrupt Usage by Version 
5.08. INT 33H Mouse Functions Summary 
5.29. INT 67H Expanded Memory Manager Functions Summary 
7.04. PC Interrupt Usage Summary 
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4.002. BIOS MEMORY USAGE SUMMARY a 
Bit Numbers © 
| Location | Length | Description id 7 (16 15 [4 [3 [2 [7 JO | Comments S 
| 40:00 | ~—Word _|COMibaseaddress CT | CT CU] CT UT CT @ 
| 40:02. | ~—s Word ~~—|COM2baseaddress CT | CT CT CT CT CT CC S 
| 40:04 | ~~ Word ~|COM3base address CT CT CT CT | TC Supported only by PS/2 BIOS R 
| 40:06 | Word =~ [COM4baseaddress tT TTT [Supported only by PS/2 BIOS 
| 40:08 | Word ~s[LPTibaseaddress CT Tt | | | 
| 40:0A_ | Word ~—s{LPT2baseaddress TT tT CT UT CTC 
| 40:0C_ | ~~ Word _—{LPT3baseaddress TT CT TT 
| _40:0E | ~=Word _|LPT4baseaddress tT CT CT CCPC, XT, AT & Convertible onl 
40:10 Byte Installed hardware 1 X|X Number of floppy drives (0-based) 
xX|X Video mode (01=40x25 color, 10=80x25 color, 11=80x25 mono) 
X}|X RESERVED (oid PC and PCJr bits 2-3 indicate memory installed) 
X Pointing device installed (PS/2 only) 
Xx Math coprocessor installed (not on PCjr or Convertible) 
X |Floppy drives installed 
40:11 Byte Installed hardware 2 X| X Number of printer adapters 
X Internal modem (Convertible only) 
X Joystick installed 
X}|X]X Number of RS-232 Adapters 
X {RESERVED (PCJr=DMA device installed 
40:1 Power-on self test status YT | [ | sf [ f [| [Convertible onl 
40:13 | Word _|Memorysize CECE CT CT CC Jin KBytes (0 to 640 
| 40:15 oT Word = [RESERVED CC 
40:17 Byte Keyboard control 1 X Insert mode active 
X Caps lock mode active 
xX Num lock mode active 
X Scroll lock mode active 
X Alt key held down 
X Ctrl key held down 
X Left Shift key held down 
X | Right Shift key held down 
40:18 Byte Keyboard control 2 X Insert key held down 
X Caps Lock key held down 
xX Num Lock key held down 
xX Scroll Lock key held down 
X Pause mode active 
X System Request key held down 
X Left Alt key held down 
X {Left Ctrl key held down 
Alternate keypad entr 2 annaEa aim 
| 40:1A_ | Word _—|Keyboard bufferhead pointer | | | | | | [CI [Points to first character in typeahead buffer 
| 40:16 | Word [Keyboard buffertailpointer | CT CT CT CT CT CLC [Points to last character in typeahead buffer 
[| 40:1E | 32 bytes [Keyboard buffer CE CECE UE TE TT TC 
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Table 4.002. Continued 


Bit Numbers 


Location | __Length | ——=ss(Description Sid 7 6 15 [4 [3 [2 [7 | 


40:3E Byte Floppy recalibrate status X Interrupt flag 
X{|X]X RESERVED 
X Recalibrate drive 3 
X Recalibrate drive 2 
X 
X 
X 


Comments 


i Recalibrate drive 1 
Recalibrate drive 0 
Byte Floppy motor status Write/read operation 
RESERVED 
Drive selected (binary value equals drive number) 
Drive 3 motor ON status 
Drive 2 motor ON status 
Xx Drive 1 motor ON status 


X | Drive 0 motor ON status 


= i a | 
Drive not ready 
Seek operation failed 
General controller failure 
RC error on diskette read 
Xx [OMA overrun on operation 
X Requested sector not found 
X Address mark not found 
Invalid drive parameter 
No error 
Xx Write-protect error 
X}X Disk changed 
X DMA attempt across 64K segment boundary 
X | X Media type not found 


aaa 


40:40 | Byte _ [Motor off counter 


40:41 Byte Floppy previous operation status 


a 


hl 
Xx 
xX 
xX 

X 

xX 

Xx 
[__ 40:42 _| 7 bytes _| Floppy controller status bytes | | | | | TT 7 
Byte _[Displaymode CsCl 
Word |Numberofcolumns CT TT 
Word __|Length of regen bufferinbytes sss | so] | | CT CT TT 
Word __|Address of regen buffer = CT CT CT | | UT CT 
Word _|Cursorpositionpaget ss CT CT CT CT | CT CC 
Word _|[Cursorpositionpage2 ss CSC] CT CT CT CT | 
Word __|Cursorpositionpage3 ss | Ct 
| 40:56 | = Word —([Cursorpositionpage4 CT CC CT CT CT TCT 
Word __|CursorpositionpageS CT TT | | CT CT 
Word _|Cursorpositionpage6 ss CT CT CT CT CT | 
Word __[Cursorpositionpage7 ss TT CT CT CT 
Word Cursor position page 8 Tt fT Tt ft ft ft 
Word Cursor type (aes es ie ee 
Byte Current display page Pe Bebe fe 9 
Word __ |Video controllerbase address | | | UT | | CT 
Byte _ [Current 3x8 registersetting === | | | | | | | [ | 
Byte _ |Current 3x9 registersettng =o | | | | | | [ T | 
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Table 4.002. Continued 


40:67 
40:6B 


40:77 


t 
te 


Description 
ointer to reset code 
ESERVED 
mer counter 

imer overflow flag 
reak key state 
Reset flag 


F 
N 
Fixed disk drive control 
Fixed disk controller port 
Printer 1 time-out value 
Printer 2 time-out value 
Printer 3 time-out value 
Printer 4 time-out value 
COM1 time-out value 
COM2 time-out value 
COM3 time-out value 
COM4 time-out value 
Keyboard buffer start offset pointer 
eyboard buffer end offset pointer 
Video rows (minus one 
Char height (bytes/char 
ideo control states 1 
ideo control states 2 
ESERVED 
Media control 


umber of fixed drives 


ixed disk previous operation status 


ixed disk controller statu 

ixed disk controller error status 
ixed disk interrupt control 
ESERVED 

Drive 0 media state 


ee 
ae a 
ae wee 


Drive 1 media state 


~~ 


a Se ee eee 


Comments 


Non-zero means timer passed 24 hours 


1234H=bypass mem test; 4321H=preserve mem (PS/2) 
5678H=system suspended (Convert.); 9ABCH=mfg test (Convert.) 
ABCDH=system post loop (Convertible onl 

See 4.041. INT 13H, Disk System Status Byte Layout (not used PS/2 


PC, XT, and AT onl 


Last floppy drive data rate* (AT, XT after 1/10/85, PS/2) 
Last floppy drive step rate (AT, XT after 1/10/85, PS/2) 
RESERVED 

AT, XT after 1/10/85, PS/2 onl 

AT, XT after 1/10/85, PS/2 onl 

AT, XT after 1/10/85, PS/2 onl 


Drive data rate* (AT, XT after 1/10/85, PS/2) 

Double stepping required (AT, XT after 1/10/85, PS/2) 
Media established (AT, XT after 1/10/85, PS/2) 
RESERVED 

Drive/media state** (AT, XT after 1/10/85, PS/2 

Drive data rate* (AT, XT after 1/10/85, PS/2) 

Double stepping required (AT, XT after 1/10/85, PS/2) 
Media established (AT, XT after 1/10/85, PS/2) 
RESERVED 

X _|Drive/media state** (AT, XT after 1/10/85, PS/2 


2 | 
|_| 
= 
|| 
pa 
P 
al 
| | 
cal 
= 
= 
al 
Pol 
El 
= 
= 
= 
|| 
| 
|_| 
|_| 
= 
he 
ae 
fet 
a 
fi 
liza 
ed 


X |X 


a Ce ee 


(Continued) 


yooqesounos Od 


Sel 


Table 4.002. Continued 


Bit Numbers 
Length Description 1716 [5 [413 [2 ]7 Io | Comments 
Word |RESERVED se C—“‘“L:*ST CT: OT OT OT TT TT 
Byte _|DriveOcurrentcylinder | CT CT OT oT CT CT CT 
Byte [Drive icurrentcylinder SCT CT CT CT CT CT UT CTC 
40:96 Byte Keyboard mode state, type flags X Read ID in progress 
Xx Last character was first ID character 
Xx Force Num Lock if read ID and KBX 
X 101/102-key keyboard installed 
X Right Alt key held down 
X Right Ctrl key held down 
Xx Last code was E0 hidden code 
X |Last code was E1 hidden code 
40:97 Byte Keyboard LED flags xX Keyboard transmit error flag 
x Mode indicator update 
xX Resend receive flag 
Xx Acknowledgment received 
Xx RESERVED (must be 0) 
X |X] X [LED state bits a 
Word __|Offset address to user wait complete flag[_ [ [ [ | [ | JT | a = 
Word __|Segment address to user waitcomplete | | [ [ | | | Jj 
Word _|User wait count (lowword) st CT CT CT CT | CT [In microseconds 
Word __|Userwaitcount(hignword) st CT CT tT CT CCT [In microseconds 
40:A0 Byte Wait active flag X Wait time elapsed and post 
XTX] XT XTX] X RESERVED 
X {Int 15H Function 86H (Wait) has occurred 
7 bytes _|RESERVED Pe Pe Ge ee — = 
Dbl word |Video parameter table pointer tf | [ [| | [ {EGA and PS only _ 
Dblword _|Dynamicsaveareapointer Ss | | CT CT CT CT CTC JEGA and PS/2 onl 
Dbl word _|Alphamode auxchargenpointer Ss |_ {| [ | | | | | [EGA and PS/2 only 
Dbl word [Graphics mode aux char gen pointer Tet | | ft | {EGA and PS/2 only 
Dblword _|Secondary save pointer =| | CT CT CT CT CTT PS/2 only (not Model 30) 7 
Bbytes |RESERVED CT TC Seet to zeros only 
64 bytes [RESERVED CT TT 
| 50:00 | _ ~—iByte__—{Printscreenstatusbyte ss CT CE CT CT cE cE hE CT 


Version Info: |PS/2 Extended BIOS uses space at top of memory for an Extended BIOS data area 


Notes: ¢*Drive data notes: 00 = 500 KB/second 
01 = 300 KB/second 
10 = 250 KB/second 
11 = RESERVED 
***Drive media state values not currently documented in IBM BIOS references 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 3-3 to 3-15 


See Also: 4.003. Extended BIOS Data Area Layout 
7.02. PC, AT, and PS/2 Memory Use Summary 
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4.003. EXTENDED BIOS DATA AREA LAYOUT 


40:13 KB value below 640KB limit at which extended BIOS data area begins 


Offset 
| 0 {Single byte containing length of extended BIOS data area in KB 
Beginning of extended BIOS data area 


Source: IBM PS/2 and PC BIOS Technical Reference, page 3-15 


See Also: 4.090. INT 15H, AH=COH -- Return System Config Parameters 
4.092. INT 15H, AH=C1H -- Return Ext BIOS Segment Address 


4.004. MODEL NUMBER BYTES 


Model Byte* BIOS Version 
FF (255)_ | Notused_ | Notused_| All IBM PC 
11/8/82 __ {IBM PC/XT and Portable PC 


FD (253 IBM PCr 
IBM PC/AT 


IBM PC/AT 
11/15/85 =| IBM PC/AT 
Initial IBM PS/2 Model 50 
IBM PS/2 Model 60 
IBM PC/XT286 


00 02 5/9/86 IBM PC/XT 


| FA(250) [ 00 | 00 | 9/2/86 IBM PS/2 Model 30 
F9 ee a ee ee ee 9/13/85__|IBM PC Convertible 


01 00 initial IBM PS/2 Model 80 
|_FE (254) | Not supported | Not supporied|__——— [Compaq DeskPro_ 
| __2D (45) __| Not supported | Not supported|_ [Compaq Portable 
|_9A (154) | Not supported | Not supported|__——|Compag Portable Plus 
|__48 (75) __| Not supported | Not supported|_ | MegaBIOS ROM (Display Telecom) | 
| B6 (182) | Not supported | Not supported] __ | HP110 Portable (original model) _| 


- Notes: *Many non-IBM machines use the same Machine ID Byte as the IBM machine they 
emulate 
**The model number byte is located at FO00:FFFE. 
°**Submodel and revision numbers are returned by BIOS service INT 15H, AH=COH 
(Return System Config Parameters) 


Source: IBM PS/2 and PC BIOS Technical Reference, page 4-18 
Manufacturer's information (Compaq, et. al.) 


See Also: 4.002. BIOS Memory Usage Summary 
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4.005 INT 10H, AH=00H -- SET MODE 


Prior to Issuing INT 10H Upon Return from INT 10H 


Interrupt returns no values 


CS 

DS 

SS 

ES 
Notes: *See 4.006. INT 10H, Display Modes 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-11 
See Also: 4.001. BIOS Services Summary 


4.022. INT 10H, AH=0FH -- Get Current Display Mode 


4.006. INT 10H, DISPLAY MODES 


| OO) text Ot 6 40x25 320x200* 320x350¥ | 8 B8000 | 
320x400§ 360x400 | TB 8000 
640x200°¥ —640x350¥ 
640x400§ _720x400c COC LARS vel 
320x200 
sg Sais 2808 09 88000 — 
P 7 (7) | Text | Mono | 80x25 __(|720x350°***¥ _720x400- 6640x2007] 1°" 8¥ 4¢ | B0000 | 
|} _9(9)__|Graphies | _16 _| 40x26 _{ ____320x200_POjronly _{_i_{_9000_| 
| A(10) | Graphics [| 4 | 80x25 | 640x200 _PCjronly | BO 
By =). RESERVED ee oe ee 


i Saeeee 

}—C(2) | RESERVED | ee or 
D (13 Graphics 320x200¥ A0000 

AS) _| _Graphies_{_Mono_{ 80x25 _{ 640x850 |. 3} 80000 


13 (19 40x25 320x200*** A0000 
Notes: **CGA, PCur, Convertible 
**EGA 
o***PS/2 
oe **MIDA 


*t Convertible 

°¥ EGA and PS/2 (except Model 30) 
*§ PS/2 Model 30 

eco PS/2 models except Model 30 


Source: IBM PS/2 and PC BIOS Interface Technical Reference; pages 2-10 to 2-12 


See Also: 4.005. INT 10H, AH=00H -- Set Mode 
4.022. INT 10H, AH=0FH -- Get Current Display Mode 
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4.007. INT 10H, AH=01H -- SET CURSOR TYPE 


Prior to Issuing INT 10H Upon Return from INT 10H 


Interrupt returns no values 


cS 
DS 
SS 
ES 
Notes: *CGA allowable scan lines=0 - 7; MDA = 0 -13 
*Note that setting bits 5 or 6 in CH may cause erratic behavior 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
pages 2-14 to 2-15 
See Also: 4.001. BIOS Services Summary 


4.008. INT 10H, AH=02H -- Set Cursor Position 
4.009. INT 10H, AH=03H -- Read Cursor Position 


4.008. INT 10H, AH=02H -- SET CURSOR POSITION 


Prior to Issuing INT 10H Upon Return from INT 10H 


Interrupt returns no values 


cs 
DS 
SS 
ES 
Notes: Page numbers, rows, and columns are 0-based 
(start with 0) 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-15 
See Also: 4.001. BIOS Services Summary 


4.007. INT 10H, AH=01H -- Set Cursor Type 
4.009. INT 10H, AH=03H -- Read Cursor Position 
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4.009. INT 10H, AH=03H -- READ CURSOR POSITION 


4.010. 


Prior to Issuing INT 10H Upon Return from INT 10H 


Starting scan line Ending scan line 


Column 


Notes: *Page numbers, rows, and columns are 0-based (start with 0) 
«CX returns current cursor type 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-15 


See Also: 4.001. BIOS Services Summary 
4.007. INT 10H, AH=01H -- Set Cursor Type 
4.008. INT 10H, AH=02H -- Set Cursor Position 


INT 10H, AH=04H -- READ LIGHT PEN POSITION 
Prior to Issuing INT 10H Upon Return from INT 10H 


High Low 
[| Pentriggersignal | 
i = Pixel tows =) 


AX 
BX 
CX 
DX 


Version Info: Light pen is not supported for Convertible or PS/2 models 
Notes: *May be extended to CX for some graphics modes 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-15 


See Also: 4.001. BIOS Services Summary 
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4.011. INT 10H, AH=05H -- SELECT DISPLAY PAGE 
Prior to Issuing INT 10H Upon Return from INT 10H 


High Lo 


Ww 
AX 
ia a 


BX{| 

aS es 

DX{ 

SP SP 
BP BP 
SI SI 
DI DI 


Notes: *Page numbers are 0-based; PCjr uses AL to set function: 
80H = Read CRT/microprocessor page registers 
81H = Set microprocessor page register 
(page register in BL) 
82H = Set CRT page register (page register in BH) 
83H = Set both page registers 
(CRT in BH, microprocessor in BL) 
™ Used by PCjr only 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-16 


See Also: 4.001. BIOS Services Summary 


4.012. INT 10H, AH=06H -- INIT WINDOW, SCROLL WINDOW UP 


Prior to Issuing INT 10H Upon Return from INT 10H 
High Low 
AX Lines to scroll up* Interrupt returns no values 
BX| Blankline attribute | 
CX 
Dx Right column 
SP 
BP 
S! 
DI 
IP 
flags 
Cs 
DS 
Ss 
ES 
Notes: *BH contains attribute to use for all new blank lines created 
by function 


**O0=blank entire window (Init Window) 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-16 
See Also: 4.001. BIOS Services Summary 


4.013. INT 10H, AH=07H -- Init Window, Scroll Window Down 
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4.013. INT 10H, AH=07H -- INIT WINDOW, SCROLL WINDOW DOWN 


Prior to Issuing INT 10H 


Upon Return from INT 10H 


High Low 
AX 
BX|_Blankline attribute | Cd 
CX{___Upperrow.|_——sLeft column _— 
DX 
SP 
BP 
S/ 
DI 


Interrupt returns no values 


cs 
DS 
SS 
ES 
Notes: *BH contains attribute to use for all new blank lines created 
by function 
**Q=blank entire window (Init window) 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-16 
See Also: 4.001. BIOS Services Summary 


4.012. INT 10H, AH=06H -- Init Window, Scroll Window Up 


4.014. INT 10H, AH=08H -- READ CHARACTER AND ATTRIBUTE 


Prior to Issuing INT 10H 


Upon Return from INT 10H 


High Low 


cS cs 

DS DS 

SS Ss 

ES ES 
Notes: “Text modes only 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-17 
See Also: 4.001. BIOS Services Summary 


4.015. INT 10H, AH=09H -- Write Character and Attribute 
4.016. INT 10H, AH=0AH -- Write Character only at Cursor 
4.020. INT 10H, AH=0DH -- Read Pixel 
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4.015. INT 10H, AH=09H -- WRITE CHARACTER AND ATTRIBUTE 
Prior to Issuing INT 10H Upon Return from INT 10H 


High Low 
ered eee 


AX 
BX 
CX 
DX 


Interrupt returns no values 


Notes: *Does not wrap to next line (i.e., characters all on same row, 
up to limit) 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-17 

See Also: 4.001. BIOS Services Summary 


4.014. INT 10H, AH=08H -- Read Character and Attribute 
4.016. INT 10H, AH=0AH -- Write Character Only at Cursor 
4.019. INT 10H, AH=0CH -- Write Pixel 


4.016. INT 10H, AH=0AH -- WRITE CHARACTER ONLY AT CURSOR 
Prior to Issuing INT 10H Upon Return from INT 10H 


High Low 


AX Interrupt returns no values 
BX|__Pagenumber_ [| sid 
CX |Number of characters to write* 
2) 4 as re 
SP 
BP 
Si 
DI 
IP 
flags 
CS 
DS 
SS 
ES 
Notes: *Does not wrap to next line (i.e., characters all on same row, 
up to limit) 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-17 
See Also: 4.001. BIOS Services Summary 


4.014. INT 10H, AH=08H -- Read Character and Attribute 
4.015. INT 10H, AH=09H -- Write Character and Attribute 
4.019. INT 10H, AH=0CH -- Write Pixel 
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4.017. INT 10H, AH=0BH -- SET COLOR PALETTE 


Prior to Issuing INT 10H Upon Return from INT 10H 


Interrupt returns no values 


Notes: **0=red/green/brown, 1=cyan/magenta/white on CGA 
**See 4.018. INT 10H, Palette and Color Values 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-18 
See Also: 4,001. BIOS Services Summary 


4.018. INT 10H, PALETTE AND COLOR VALUES 


lf BH=0, then BL register 
contains two nibble color values 


Light blue 


Bright white 


if BH=1, then BL register 
contains palette number, as follows: 
PC Greensred/brown | 


Source: IBM Technical Reference Options and Adapters, CGA 8 
Microsoft QuickBASIC, page 453 


See Also: 4.017. INT 10H, AH=OBH -- Set Color Palette 
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4.019. INT 10H, AH=0CH -- WRITE PIXEL 


Prior to Issuing INT 10H Upon Return from INT 10H 


Interrupt returns no values 


Page number | 


CS 
DS 
SS 
ES 
Notes: *If bit 7 is set, the color value is XORed with current contents 
(except display mode 13H) 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, 


page 2-18 to 2-19 


See Also: 4.001. BIOS Services Summary 
4.015. INT 10H, AH=09H -- Write Character and Attribute 
4.016. INT 10H, AH=OAH -- Write Character Only at Cursor 
4.020. INT 10H, AH=ODH -- Read Pixel 


4.020. INT 10H, AH=0DH -- READ PIXEL 
Prior to Issuing INT 10H Upon Return from INT 10H 
Hig 


A 
AX 
BX| Page number” J 


Low 


SP SP 
BP BP 
Si SI 
DI DI 
IP IP 
flags flags 
cs cS 
DS DS 
SS Ss 
ES ES 
Notes: *Only if display mode supports more than one page 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-19 
See Also: 4.001. BIOS Services Summary 


4.014. INT 10H, AH=08H -- Read Character and Attribute 
4.019. INT 10H, AH=O0CH -- Write Pixel 
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4.021. INT 10H, AH=0EH -- WRITE TEXT IN TELETYPE MODE 


Prior to Issuing INT 10H Upon Return from INT 10H 


Character** Interrupt returns no values 


Page number*** Foreground color* 


cs 
DS 
Ss 
ES 
Notes: “*If in a graphics display mode 
***Carriage Return, Linefeed, Backspace, and Bell are 
treated as commands instead of displayable characters 
****For PC BIOS dated 4/24/81 and 10/19/87 oniy 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-19 
See Also: 4.001. BIOS Services Summary 


4.015. INT 10H, AH=09H -- Write Character and Attribute 
4.016. INT 10H, AH=0AH -- Write Character Only at Cursor 
4.019. INT 10H, AH=O0CH -- Write Pixel 


4.022. INT 10H, AH=0FH -- GET CURRENT DISPLAY MODE 


Prior to Issuing INT 10H Upon Return from INT 10H 
High Low 
Bie Cr el ea 
ea 
Na pa ee ee 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-19 


See Also: 4.001. BIOS Services Summary 
4.005. INT 10H, AH=00H -- Set Mode 
4.006. INT 10H, Display Modes 
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4.023. INT 10H, AH=10H -- SET PALETTE REGISTERS 


Prior to Issuing INT 10H Upon Return from INT 10H 
High Low 
AX Interrupt returns no values 
BX 


i eee) eee eee 
Offset of pointer to 17-byte table**** 


ES [Segment of pointer to 17-byte table** _| 


Version Info: *Applies to PCJr and EGA-equipped systems only (includes 
PS/2 emulating EGA) 
Notes: **0=set individual palette register; 1=set overscan register; 
2=set all registers; 3=toggle intensify/blinking bit 
«**only if AL=0 or 1 
-***only if AL=0 
-****only if AL=2; table contains 16=byte palette registers, 
1 byte overscan register 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
pages 2-20 to 2-24 


See Also: 4.001. BIOS Services Summary 


4.024. INT 10H, AH=11H -- CHARACTER GENERATOR 
Prior to Issuing INT 10H Upon Return from INT 10H 


High Low 


Interrupt returns no values 


CX 
DX 


Bee a ces ee 
ES | Pointer to user table** 


Version Info: Applies to EGA-equipped systems only (includes 
PS/2 emulating EGA) 
Notes: 
**0=user alpha load; 1=ROM monochrome set; 
2=ROM 8x8 double dot; 3=set block specifier; other 
commands available, see Tech Ref 
***only if AL=0 
****only if AL=0, 1 or 2; if AL=3 BL=character block selection 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
pages 2-24 to 2-32 


See Also: 4.001. BIOS Services Summary 
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4.025. INT 10H, AH=12H -- ALTERNATE SELECT 


Prior to Issuing INT 10H 


Version Info: 


Notes: 


Low 


High 


Command* 


**10H = return EGA information 
20H = select alternate print screen rouiine 
30H = select scan lines for alphanumeric modes 
31H = default palette loading during set mode 
32H = enable/disable video 
33H = summing to gray shades 
34H = cursor emulation 

***0=enable, 1=disable for commands 31H-34H 


-***Register used by some commands, see Technical Reference manual 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, 


pages 2-24 to 2-32 


See Also: 4.001. BIOS Services Summary 


4.024. INT 10H, AH=11H -- Character Generator 


Upon Return from INT 10H 


Varies, see Technical Reference manual 


Applies to EGA-equipped systems only (includes PS/2 emulating EGA) 
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4.026. INT 10H, AH=13H -- WRITE STRING 


Prior to Issuing INT 10H Upon Return from INT 10H 
High Low 
AX | = Mode* ss Interrupt returns no values 
BX Attribute* 


Character count 
Start cursor position 


ES |Segment of pointer to string 


Version Info: Applies to AT and PS/2 only 


Notes: **lf AL=00 then BL contains attribute, cursor is not moved 
AL=01 then BL contains attribute, cursor is updated 
AL=02 then string contains alternating character and attribute 
bytes and cursor is not moved (alpha modes only) 
AL=03 then string contains alternating character and aitribute 
bytes and cursor is updated (alpha modes only) 
*CR, LF, Backspace, and Bell are treated as commands, not characters 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-36 to 2-37 


See Also: 4.001. BIOS Services Summary 
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4.027. INT 10H, AH=1AH, AL=00H -- READ DISPLAY CODES 


Prior to Issuing INT 10H Upon Return from INT 10H 


Low 


Active disp code** 


CS cs 
DS DS 
SS Ss 
ES ES 
Version Info: Applies to PS/2 models only 
Notes: **1AH= function was supported (display codes are valid) 


***See 4.029. INT 10H, Display Codes 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-39 


See Also: 4.001. BIOS Services Summary 


4,028. INT 10H, AH=1AH, AL=01H -- WRITE DISPLAY CODES 
Prior to Issuing INT 10H Upon Return from INT 10H 
High Low 


fT TAHCOTst—iCOH tt CAXYtsti—‘i‘“_O™é™C*LC CStatus* 
Alternate disp code**| Active disp code** BX|———isd 
Me ence ee ee 


Version Info: Applies to PS/2 models only 


Notes: -*{ AH= function was supported (display codes were changed) 
***See 4.029. INT 10H, Display Codes 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-39 


See Also: 4.001. BIOS Services Summary 
4.027. INT 10H, AH=1AH, AL=00H -- Read Display Codes 
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4.029. INT 10H, DISPLAY CODES 


[00 _|NodspayCOCSCSCSOCCCCC“‘CNC~*’ 
; 

eee 
et 


EGA with 5153/4 (color) monitor 
EGA with 5151 (monochrome) monitor 
*PGS with 5175 (color) monitor 


7(7 
9 (9)- A(10 
| FF (255) | 


Unknown monitor type 


FF (255 
Notes: *PGS refers to Professional Graphics System 
Source: IBM PS/2 and PC BIOS Technical Reference, page 2-39 
See Also: 4.027. INT 10H, AH=1AH, AL=00H -- Read Display Codes 


4.028. INT 10H, AH=1AH, AL=01H -- Write Display Codes 


4.030. INT 10H, AH=1BH -- RETURN STATE 


Prior to Issuing INT 10H Upon Return from INT 10H 


High Low High 


Implementation type*** 


ae ee a ee ee a ee oe | 
ES |Seqment of pointer to empty buffer ES |Segmenit of pointer to video state buffer** 


Version Info: Applies to PS/2 models only 


Notes: **1BH= function was supported (buffer contains valid info) 
***See 4.031. INT 10H, Video State Buffer Layout 
-***Currently only 00 is supported 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-40 to 2-44 


See Also: 4.001. BIOS Services Summary 
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4.031. INT 10H, VIDEO STATE BUFFER LAYOUT 


i Function Allowable Values 

| 0(0) | word  |[Offsettostaticfunctionalityinfo =| tt C(“‘“(‘“NCO*O™!COCOCOCOCOCOC#C#C(‘(’#’’NCNN’NYN’N’N’N’N’NNN CS 
| _2(2) | word _|Segmentofstaticfunctionalityinfo | == —C—CSC—C—CCCCCC‘C;CCC™CdY 
| 5(5) | word |Charactercolumnsindisplay ss (ss| 
|_7(7) | word _|Length ofregenerator buffer —s—(“$sé[Inbytes, CC C—“‘“WCOOOCO*COC*C#C(#NNNNCOC‘ézC 
| _9(9) | word _|Startaddressinregeneration buffer | C—“‘“CCSN™SOCOOOCOCO#OC#C*#*#C#C#C*C‘(‘’S(CNC‘dCd 
Cursor position for page 2 
Cursor position for page 3 
Cursor position for page 4 

15 (21 Cursor position for page 5 


1B (27 
| 1D (29) |__byte _| Active display page Pi el ee ee eS A 
1.20 (32) | byte {3x8 register setting 
|_21 (33) | _ byte [3x9 register setting 
| 22 (34) | byte |Characterrowsindisplay 0} 
| 25 (37) |__ byte {Active display combinationcode | 
| 26 (38) | byte [Alternate display combinationcode of 
| 27 (39) | word _|#colors supported incurrentmode | 
| 29(41) | byte _|#pages supported in currentmode | 


vte # scan lines supported in current model0=200, 1=350, 2=400, 3=480, 4-255- RESERVED 


Primary character block O=block 0, 1=block 1, and so on/(RESERVED on PS/2 Model 30 
2C (44 Secondary character block O=block 0, 1=block 1, and so on/(RESERVED on PS/2 Model 30 


2D (45) byte Miscellaneous Information Bits 6,7=RESERVED 
Bit 5; O=background intensity ON, 1=blinking 
Bit 4; 0=no emulation, 1=cursor emulation ON 
Bit 3; 1=mode set default palette loading DISABLED 
Bit 2; 1=monochrome display attached 
Bit 1; 1=summing is active 
Bit 0; 1=all modes on all displays are active 


0=64K, 1=128K, 2=192K, 3=256K, 4-255=RESERVED 
Save pointer state information ’ |Bits 6,7=RESERVED 
Bit 5; 1=DCC extension is active 
Bit 4; 1=palette override is active 
Bit 3; 1=graphics font override is active 
Bit 2; 1=alpha font override is active 
Bit 1; 1=dynamic save area is active 
Bit 0; 1=512-character set is active 


33 (51 RESERVED _ 
Source: IBM PS/2 and PC BIOS Technical Reference, pages 2-40 to 2-42 


See Also: 4.030. INT 10H, AH=1BH -- Return State 
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4.032. INT 10H, AH=1CH, AL=00H -- RETURN SAVE/RESTORE BUFFER SIZE 


Prior to Issuing INT 10H Upon Return from INT 10H 


Version Info: 


Notes: 


Source: 


See Also: 


ares Ree eee 
Number 64-byte blocks for state 
ee ge ee al 


Applies to PS/2 Models 50, 60 and 80 only 


**1CH= function was supported (BX is valid value) 

-**Bit 0 set = save/restore video hardware state 
Bit 1 set = save/restore video BIOS data area 
Bit 2 set = save/restore video DAC state and color registers 
Bits 3-15 should be set to 0 only 


IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-44 to 2-45 


4.001. BIOS Services Summary 


4.033. INT 10H, AH=1CH, AL=01H -- SAVE STATE 


Prior to Issuing INT 10H Upon Return from INT 10H 


Offset of pointer to video state buffer 


High Low 


peg islet ireerereee eee ewes 
Requested _states“* COX se es | 
Saas aaa 


ewes ef Doe ae ee 
ES |Segment of pointer to video state buffer 


Version Info: 


Notes: 


Source: 


See Also: 


Applies to PS/2 models 50, 60 and 80 only 


**1CH= function was supported (states were saved) 

-**Bit 0 set = save/restore video hardware state 
Bit 1 set = save/restore video BIOS data area 
Bit 2 set = save/restore video DAC state and color registers 
Bits 3-15 should be set to 0 only 


IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-44 to 2-45 


4.001. BIOS Services Summary 
4.031. INT 10H, Video State Buffer Layout 
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4.034. INT 10H, AH=1CH, AL=02H -- RESTORE STATE 


Prior to Issuing INT 10H Upon Return from INT 10H 


Offset of pointer to video state buffer 


Requested _ states** 


Version Info: Applies to PS/2 models 50, 60 and 80 only 


Notes: **1CH= function was supported (states were restored) 
***Bit 0 set = save/restore video hardware state 
Bit 1 set = save/restore video BIOS data area 
Bit 2 set = save/restore video DAC state and color registers 
Bits 3-15 should be set to 0 only 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-44 to 2-45 


See Also: 4.001. BIOS Services Summary 
4.031. INT 10H, Video State Buffer Layout 


4.035. INT 10H, AH=FEH -- GET VIDEO BUFFER (TOPVIEW) 


Prior to Issuing INT 10H Upon Return from INT 10H 
High Low 
AX 
BX 
CX 
DX 


ES |Segment of physical video buffer ES |Segment of logical video buffer 


Notes: *Physical address is BOO0:0000H for MDA 
B800:0000H for CGA and EGA 
«Logical address is memory assigned to video buffer by Topview 
*Function is ignored if Topview is not running 


Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 418 to 419 


See Also: 4.001. BIOS Function Summary 
4.036. INT 10H, AH=FFH -- Update Video Buffer (Topview) 
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4.036. INT 10H, AH=FFH -- UPDATE VIDEO BUFFER (TOPVIEW) 


Prior to Calling INT 10H Upon Return from INT 10H 


Function returns no values 


cs 
DS 
Ss 
ES |Segment of logical video buffer 


Notes: *Logical video buffer is obtained using Function FEH 
*Function is ignored if Topview is not running 
**Characters must be in sequence (i.e., contiguous) 


Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 419 to 420 


See Also: 4.001. BIOS Services Summary 
4.035. INT 10H, AH=FEH -- Get Video Buffer (Topview) 


4.037. INT 11H: GET EQUIPMENT LIST SERVICE 
Prior to Issuing INT 11H Upon Return from INT 11H 


High Low High Low 


AX AX 
BX BX] 

CX 2 rie (ris. ere 
DX 2 ies eae 
SP SP 

BP BP 

SI SI 

DI DI 


Notes: **Bit 0 = floppy drive installed 
Bit 1 = math coprocessor installed 
Bits 2-3 = 16K blocks RAM installed on system board** 
Bits 4-5 = video mode (1=40x25 color, 2=80x25 color, 3=80x25 mono) 
Bits 6-7 = number of floppy drives - 1 
Bit 8 = DMA present** 
Bits 9-11 = number of RS-232 cards attached 
Bit 12 = game port adapter attached** 
Bit 13 = serial printer attached (PCJr only) 
Bit 13 = internal modem installed for all others 
Bits 14-15 = number of printers attached 
*“*These bits have different meanings for AT and PS/2 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-46 


See Also: 4.001. BIOS Services Summary 
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4.038. INT 12H: GET MEMORY SIZE SERVICE 


Prior to Issuing INT 12H Upon Return from INT 12H 
High Low 

AX 

BX 
CX 
DX 

SP SP 

BP BP 

SI SI 

DI DI 


Version Info: On PS/2, value in AX is total memory minus that allocated to the Extended 
BIOS data area 
Notes: *All memory is assumed to be functional 


«*In 1K bytes 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-47 


See Also: 4.001. BIOS Services Summary 


4.039. INT 13H, AH=00H -- RESET DISK SYSTEM 
Prior to Issuing INT 13H Upon Return from INT 13H 


High Low 


SP SP 
BP BP 
SI SI 
DI DI 
IP ar er) 
flags flags 
CS CS 
DS DS 
SS SS 
ES ES 
Version Info: **On PS/2 only 
***On PS/2 only, see 4.041. INT 13H, Disk System Status Byte Layout 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-48 to 2-49 
See Also: 4.001. BIOS Services Summary 


4.041. Disk System Status Byte Layout 
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4.040. INT 13H, AH=01H -- GET DISK SYSTEM STATUS 
Prior to Issuing INT 13H Upon Return from INT 13H 


High Low 


AX 
) 5 
(ore ie 
DKW ee 
SP SP 
BP BP 
SI SI 
DI DI 
IP ee pn eS 
flags flags 
cs cs 
DS DS 
SS Ss 
ES ES 
Version Info: On PS/2 and Extended BIOS only 
Notes: *Status of previous call; See 4.041. INT 13H, Disk System Status Byte Layout 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-49 
See Also: 4.001. BIOS Services Summary 


4.041. Disk System Status Byte Layout 


4.041. INT 13H, DISK SYSTEM STATUS BYTE LAYOUT 


| (0) | Both [Noerror 
| 2 (2) | Both [Address markwasnotfound 
|__Floppy _|Attempted write on protected diskette 


2 
| 66) Floppy _[Diskettewasremoved 


Seek operation failed 


Version Info: *Documented for PS/2 and Extended BIOS only 


Notes: Fixed disk status byte applies to XT and AT hard 
disks; floppy applies to all models of IBM PCs 


Source: IBM PS/2 and PC BIOS Interface Technical 
Reference, pages 2-49 and 2-59 


See Also: 4.040. INT 13H, AH=01H -- Get Disk System Status 
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4.042. INT 13H, AH=02H -- READ DISK 


AX 
BX 
CX 
DX 


Prior to Issuing INT 13H Upon Return from INT 13H 


High 
Se eee 
[Offset of pointer to read buffer 
| _Cylinder number _| 
| Head number | __ Drive number***_| 


Sector number** 


Notes: 


Source: 


See Also: 


Only value in DL is checked for an appropriate value 

**See 4.041. INT 13H, Disk System Status Byte Layout 

***For fixed drives, top 2 bits are HO bits of 10-bit cylinder number, bottom 6 bits 
are sector number 

****Bit 7=0 for floppy drive, 1 for fixed drive 


IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-50 and 2-60 


4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
4.043. INT 13H, AH=03H -- Write Disk 


4.043. INT 13H, AH=03H -- WRITE DISK 


Prior to Issuing INT 13H Upon Return from INT 13H 


a a ITI 
Offset of pointer to bufferwithdata 
|_ Cylinder number__| Sector number™*_| 
| __ Head number__|_ Drive number***_| 


Low 


SS Ss 
ES |Segment of pointer to buffer with data ES 
Notes: *Only value in DL is checked for an appropriate value 
**See 4.041. INT 13H, Disk System Status Byte Layout 
***For fixed drives, top 2 bits are HO bits of 10-bit cylinder number, bottom 6 bits 
are sector number 
**“*bit 7=0 for floppy drive, 1 for fixed drive 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-50 and 2-61 
See Also: 4.001. BIOS Services Summary 


4.041. Disk System Status Byte Layout 
4.042. INT 13H, AH=02H -- Read Disk 
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4.044. INT 13H, AH=04H -- VERIFY SECTORS 
Prior to Issuing INT 13H Upon Return from INT 13H 
High 


High Low Low 


AX AX 
BX | Offset of pointer to data buffer**** BX{ ss 
CX |__Cylinder number CE Se se ee 
DX ON oe ero ee Sd 
SP SP 
BP BP 
S! SI 
Di DI 
IP Ue a oe 
flags flags 
cs 
DS 
Ss 
ES 
Version Info: ****Not required for AT BIOS after 11/15/85, or for XT286, Convertible, 
or PS/2 
Notes: Only value in DL is checked for an appropriate value 


**See 4.041. INT 13H, Disk System Status Byte Layout 

***For fixed drives, top 2 bits are HO bits of 10-bit cylinder number, bottom 
6 bits are sector number 

-***Bit 7=0 for floppy drive, 1 for fixed drive 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-51 and 
2-61 to 2-62 
See Also: 4.001. BIOS Services Summary 


4.041. Disk System Status Byte Layout 
4.042. INT 13H, AH=02H -- Read Disk 
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4.045. INT 13H, AH=05H -- FORMAT TRACK/CYLINDER 


AX 
BX 
CX 
DX 


Prior to Issuing INT 13H Upon Return from INT 13H 


High 
Offset of pointer to address fields 


Notes: 


Source: 


See Also: 


Low High Low 


ake 


ag a a ae Ene 
flags 


*Only value in DL is checked for an appropriate value 

**See 4.041. INT 13H, Disk System Status Byte Layout 

***For fixed drives, top 2 bits are HO bits of 10-bit cylinder number, bottom 6 bits 

are sector number (sector number is ignored) 

****Bit 7=0 for floppy drive, 1 for fixed drive 

*****For floppy controller only: Must be one address field for every sector on the track. 
For AT, XT286 and PS/2 hard disk coniroller, ES:BX points to 512-byte buffer, which 
contains OOH (good sector) or 80H (bad sector) bytes followed by the sector number 
for each sector on a cylinder. 


Address field: 
|_1 |Cylindernumber | 

12 jHead number fp 
|_3_|Sectornumber | 
| 4 {Number bytes/sector |0= 


*t Ignored on hard disk controller, except for XT, where AL should contain interleave value 


128, 1=256, 2=512, 3=1024 


IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-51 to 2-52 and 2-62 
to 2-63 


4.001. BIOS Services Summary 

4.041. Disk System Status Byte Layout 

4.046. INT 13H, AH=06H -- Format Cylinder Set Bad Sector Flags 
4.047. INT 13H, AH=07H -- Format Drive Starting at Cylinder 
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4.046. INT 13H, AH=06H -- FORMAT CYLINDER SET BAD SECTOR FLAGS 


Prior to Issuing INT 13H Upon Return from INT 13H 


High 


fe ee et 


Cylinder number Sector number** 
Head number Drive number*** 


Version Info: 


Notes: 


Source: 


See Also: 


Low 


a aa eae eee 
flags 


Applies to XT, AT, XT286 and PS/2 with fixed disk drives only 


*Only value in DL is checked for an appropriate value 

**See 4.041. INT 13H, Disk System Status Byte Layout 

***Top 2 bits are HO bits of 10-bit cylinder number, bottom 6 bits 
are sector number (sector number is ignored) 

-***Bit 7= 1 for fixed drive 


IBM PS/2 and PC BIOS Interface Technical Reference, page 2-63 


4.001. BIOS Services Summary 

4.041. Disk System Status Byte Layout 

4.045. INT 13H, AH=05H -- Format Cylinder 

4.047. INT 13H, AH=07H -- Format Drive Starting at Cylinder 
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4.047. INT 13H, AH=07H -- FORMAT DRIVE STARTING AT CYLINDER 


AX AX 

BN linn ee “IBN Peete 

Cx OTe ace a 
DX (| Drive number" ]) OX 
SP SP 

BP BP 

SI Si 

DI DI 

IP 7, ee ee eae 
flags flags 
CS CS 

DS DS 

Ss Ss 

ES ES 


Prior to Issuing INT 13H 


High 


Version Info: 


Notes: 


Source: 


See Also: 


Upon Return from INT 13H 


Low High 


Applies to XT with fixed disk drives only 


*Only value in DL is checked for an appropriate value 

**See 4.041. INT 13H, Disk Sysiem Status Byte Layout 

***Top 2 bits are HO bits of 10-bit cylinder number, bottom 6 bits 
are sector number (sector number is ignored) 

****Bit 7= 1 for fixed drive 


IBM PS/2 and PC BIOS Interface Technical Reference, page 2-64 


4.001. BIOS Services Summary 

4.041. Disk System Status Byte Layout 

4.045. INT 13H, AH=05H -- Format Cylinder 

4.046. INT 13H, AH=06H -- Format Cylinder Set Bad Sector Flags 


4.048. INT 13H, AH=08H -- READ DRIVE PARAMETERS 


Prior to Issuing INT 13H 


(56, Career Seer eae ei ee 

flags |Carrysetonerror 
Sy a ee ee ee 
ES {Segment of pointer to 11-byte parm table 


Version Info: 


Notes: 


Source: 


See Also: 


Upon Return from INT 13H 


Applies to XT, AT and PS/2 only 


**0-based; bit 7=0 indicates floppy drive 

***01=360K, 02=1.2Mb, 03=720K, 04=1.44Mb 

«***Top 2 bits are HO bits of 10-bit max cylinders, bits 0-5 are 
max sectors per track 


IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-53 to 2-54 


4.001. BIOS Services Summary 


Low 
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4.049. INT 13H, AH=09H -- INIT DRIVE PAIR CHARACTERISTICS 


Prior to Issuing INT 13H 


Upon Return from INT 13H 


flags Se Pet [Carry flagsetifstatusisnon-zero. sid Sam fan sat Sais enone ——— status is non-zero 


——— 
SS 
ee ee 


Version Info: Applies to XT, AT and PS/2 only 


Notes: 


Source: 


See Also: 


**0-based; bit 7 indicates fixed drive 
°**See 4.041. INT 13H, Disk System Status Byte Layout 


IBM PS/2 and PC BIOS Interface Technical Reference, page 2-65 


4.001. BIOS Services Summary 
4.041. Disk Sysiem Status Byte Layout 


4.050. INT 13H, AH=0CH ~- SEEK 


Prior to Issuing INT 13H 


Cylinder number*** 


Upon Return from INT 13H 


Head number Drive number* 


Version Info: 


Notes: 


Source: 


See Also: 


— 


flags —— set if status is non-zero 


cs 
DS 
SS 
ES 


Applies to XT, AT and PS/2 only 


**0-based; bit 7 set indicates fixed disk 
***See 4.041. INT 13H, Disk System Siatus Byte Layout 
-*™*Bits 7-6 of CL are 2 HO bits of 10-bit cylinder number; CH=8 LO bits of 


10-bit cylinder number 


IBM PS/2 and PC BIOS Interface Technical Reference, page 2-66 


4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
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4.051. INT 13H, AH=0DH -- ALTERNATE DISK RESET 
Prior to Issuing INT 13H Upon Return from INT 13H 


High Low 


AX 
4 
4 OE (Nees 
ON en 
SP SP 
BP BP 
SI Sl 
DI DI 
i | aaa ree re ee 
flags flags |Carry set if status is non-zero 
cS CS 
DS DS 
Ss SS 
ES ES 
Version Info: Applies to XT, AT and PS/2 fixed disks only 
Notes: °*0-based:; bit 7 set indicates fixed disk 
°**See 4.041. INT 13H, Disk System Status Byte Layout 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-66 
See Also: 4.001. BIOS Services Summary 


4.041. Disk System Status Byte Layout 


4.052. INT 13H, AH=10H -- TEST DRIVE READY 
Prior to Issuing INT 13H Upon Return from INT 13H 


High Low 


AX 
2) 9 ree 
OK 
OS ah a 
SP SP 
BP BP 
SI SI 
DI DI 


Version Info: Applies to XT, AT and PS/2 fixed disks only 
Notes: **0-based;bit 7 set indicates fixed drive 
-**See 4.041. INT 13H, Disk System Status Byte Layout 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-66 to 2-67 
See Also: 4.001. BIOS Services Summary 


4.041. Disk System Status Byte Layout 
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4.053. INT 13H, AH=11H -- RECALIBRATE DRIVE 
Prior to Issuing INT 13H Upon Return from INT 13H 


High Low 


DI 
IP 2 a ogee te ree ee 
flags flags |Carry set if status is non-zero 


Version Info: Applies to XT, AT and PS/2 fixed disks only 


Notes: ¢*Q-based; bit 7 set indicates fixed drive 
***See 4.041. INT 13H, Disk System Status Byte Layout 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-67 


See Also: 4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 


4.054. INT 13H, AH=15H -- READ DASD TYPE 


Prior to Issuing INT 13H Upon Return from INT 13H 


fe te 
HO number 512-byte blocks 
LO number 512-byte blocks 


CS OFe) 

DS DS 

SS SS 

ES ES 
Version Info: Applies to AT, Convertible, and PS/2 only 
Notes: *DASD (Direct Access Storage Device) 


**0-based; bit 7 set indicates fixed disk 
***00=drive not present or invalid 
01=no change line support 
02=change line supported 
03=fixed disk 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-67 


See Also: 4.001. BIOS Services Summary 
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4.055. INT 13H, AH=16H -- DISKETTE CHANGE LINE STATUS 


Prior to Issuing INT 13H 


Upon Return from INT 13H 


High Low 


SP SP 
BP BP 
S/ SI 
DI DI 
IP | eee eer eee 
flags flags [Carry setifstatusisnon-zero 
cs cs 
DS DS 
SS ss 
ES ES 
Version Info: Applies to AT, Convertible, and PS/2 only 
Notes: **0-based: bit 7 set indicates fixed disk 


***00=diskette change signal not active 
01= invalid diskette parameter 
06= diskette change signal active 
80H=diskette drive not ready 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-55 


See Also: 4.001. BIOS Services Summary 


4.056. INT 13H, AH=17H -- SET DASD TYPE FOR FORMAT 


Prior to Issuing INT 13H Upon Return from INT 13H 


High Low High Low 


AX AX 

4 as 4 ee 

ON ee OK a se ee 
DX} Drivernumber™ =f Oxted 
SP SP 

BP BP 

SI SI 

DI DI 


Version Info: Applies to AT, Convertible, and PS/2 only 


Notes: **00, 05-FFH=invalid request 
01=320/360K diskette in 360K drive 
02=360K diskette in 1.2Mb drive 
03=1.2Mb diskette in 1.2Mb drive 
04=720Kb disk in 720K drive (only for BIOS 6/10/85 and later) 
«**0-based; bit 7 set indicates fixed drive 
****See 4.041. INT 13H, Disk System Status Byte Layout 


Source: IBM PS/2 and PC BIOS interface Technical Reference, pages 2-55 to 2-56 


See Also: 4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
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4.057. INT 13H, AH=18H -- SET MEDIA TYPE FOR FORMAT 


Prior to Issuing INT 13H Upon Return from INT 13H 


High Low 


eS eas a oe ese ae a ell 
Number of tracks Number of sectors** 
Po C™~—tSCSCCSd:S SCD rive numbeer*** | 
SP 
BP 
S! 


et Een BERe 
IP ae EET | 
flags fags 


cs cs 
DS DS 
Ss Ss 
ES ES 


Version Info: Applies to AT after 11/15/85, XT after 1/10/86, XT286, and PS/2 


Notes: *Only value in DL is checked for an appropriate value 
-*See 4.041. INT 13H, Disk System Status Byte Layout 
***Top 2 bits are HO bits of 10-bit number of tracks, bottom 6 bits 
are number of sectors 
-***Bit 7=0 for floppy disk drives 
-****See 4.058. INT 13H, Media Descriptor Table 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-56 to 2-57 


See Also: 4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
4.045. INT 13H, AH=05H -- Format Cylinder 
4.046. INT 13H, AH=06H --Format Cylinder Set Bad Sector Flags 
4.058. Media Descriptor Table 


4.058. MEDIA DESCRIPTOR TABLE 


Version Info: Applies to AT after 11/15/85, XT after 1/10/86, XT286, and PS/2 


Notes: Sometimes referred to as MPT (Media Parameter Table) 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 3-23 


See Also: 4.057. INT 13H, AH=18H -- Set Media Type For Format 
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4.059. INT 13H, AH=19H -- PARK HEADS 
Prior to Issuing INT 13H Upon Return from INT 13H 


High Low 


SP SP 
BP BP 
Sl Si 
DI DI 
IP 24 ean ens Caner SON 
flags flags 
cS CS 
DS DS 
Ss SS 
ES ES 
Version Info: Applies to AT, XT, XT286, and PS/2 
Notes: **See 4.041. INT 13H, Disk System Status Byte Layout 


***For PS/2 products only; bit 7=1 for fixed disk 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-68 


See Also: 4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 


4.060. INT 13H, AH=1AH -- FORMAT UNIT 
Prior to Issuing INT 13H Upon Return from INT 13H 


High Low 
| Modifier bits™* | 


Interrupt returns no values 


ES |Segment of pointer to defect table 
Version Info: Applies to PS/2 models 50, 60 and 80 only 


Notes: **O0=no defect table used; >0 means use defect table. 
Defect table consists of relative block addresses of 
defective sectors. 
°**See 4.061. INT 13H, Format Unit Modifier Bits 
-***Bit 7=1 for fixed disk i 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, | 
pages 2-68 to 2-69 { 


See Also: 4.001. BIOS Services Summary 
4.061. Format Unit Modifier Bits 
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4.061. INT 13H, FORMAT UNIT MODIFIER BITS 
Bit Number 


RESERVED 

Periodic interrupt status (1=ON, O=OFF 

Extended surface analysis (1=perform, 0=don't perform 
Secondary defect map (1=update, 0=don't update 

Use secondary defect map (1=ignore it, O=use it 

| -Q._| Use primary defect map (1=ignore it, O=use it 

Source: IBM PS/2 and PC BIOS Technical Reference, pages 2-68 to 2-69 
See Also: 4.060. INT 13H, AH=1AH -- Format Unit 


4.062. INT 14H, AH=00H -- INIT COMMUNICATIONS PORT 


Prior to Issuing INT 14H Upon Return from INT 14H 


High Low 


High Low 


AX Modem status** 
BA ne ae el 
CK ee 
DX 
SP SP 
BP BP 
S! Si 
DI DI 
IP IP 
flags flags 
CS cs 
DS DS 
SS Ss 
ES ES 
Notes: **See 4.064. INT 14H, Com Port Parameter Byte 
***See 4.063. Modem Status Byte 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-70 to 2-71 
See Also: 4.001. BIOS Services Summary 


4.063. Modem Status Byte 
4.064. Com Port Parameter Byte 


220 Section 4 


4.063. MODEM AND LINE STATUS BYTES 
Modem Status Byte: 


Bit Numbers 

71615 )4 1/3 [247,00] Description i 
PxXt of | tl [Received tine signal detect 
PTX] tt  Ringindicator sd 
ee ee ee ee 


Trailing edge ring detector 
Delta data set read 
Delta clear to send 


X 


Line Status Byte: 


Bit Numbers 

[7 |}6 {S514 1/3/27 /o] Description 
PX tt tt Time-out®@ 
pt xX} | | hf Transmitter shift registerempty 
rt [xX] {[ [| | [Transmitter holding register emp 
pot | TX UU Breakdetect Cd 
pt XY Framingerror 
Pt tt Xt Parityerror 

Vv m\ 


lat ag 


A UVeirun ei7or 
| ot tl TX [Dataready 


Notes: “Unpredictable results in other bits when this bit is set 


Source: IBM PS/2 and PC BiOS Interface Technical Reference, 
pages 2-70 to 2-71 


See Also: 4.062. INT 14H, AH=00H -- Init Communications Port 
4.065. INT 14H, AH=01H -- Write Character 


4.066. INT 14H, AH=02H -- Read Character 
4.067. INT 14H, AH=03H -- Status Request 


4.064. COM PORT PARAMETER BYTE 


Bit Numbers 


101 = 2400 
110 = 4800 
111 = 9600 


[7 Je [5 14 ]3 2 )7 [0 | Description | Allowable Values 
X 
00 = No parity 
01 = Odd parity 


la a 
10 = No parity 


001 = 150 
X | X Parity 
| 11 = Even parit 
VA 


010 = 300 

011 = 600 
P| ot tT EX fStop bits =1 Stop bit, 1=2 stop bits 
10 = 7 bits 


100 = 1200 (default) 
11 =8 bits 


X | X {Word length 


Notes: On PS/2, baud rates higher than 9600 are set using functions 4 and 5 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-70 to 2-71 


See Also: 4.062. INT 14H, AH=00H -- Init Communications Port 


a Ma ek 
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4.065. INT 14H, AH=01H -- WRITE CHARACTER 
Prior to Issuing INT 14H Upon Return from INT 14H 


High Low High Low 
Pe ee dl 


CS cS 

DS DS 

SS ss 

ES ES 
Notes: *See 4.063. Modem and Line Status Bytes 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-71 
See Also: 4.001. BIOS Services Summary 


4.063. Modem and Line Status Bytes 
4.066. INT 14H, AH=02H -- Read Character 


4.066. INT 14H, AH=02H -- READ CHARACTER 
Prior to Issuing INT 14H Upon Return from iNT 14H 


High Low 


cs CS 

DS DS 

SS SS 

ES ES 
Notes: *See 4.063. Modem and Line Status Bytes 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-71 
See Also: 4.001. BIOS Services Summary 


4.063. Modem and Line Status Bytes 
4.065. INT 14H, AH=01H -- Write Character 
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4.067. INT 14H, AH=03H -- STATUS REQUEST 
Prior to Issuing INT 14H Upon Return from INT 14H 


High Low 


Notes: *See 4.063. Modem and Line Status Bytes 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-72 
See Also: 4.001. BIOS Services Summary 


4.063. Modem and Line Status Bytes 


4.068. INT 14H, AH=04H -- EXTENDED INIT 


Prior to Issuing INT 14H Upon Return from INT 14H 
High Low High Low 
AX AX Modem status § 
BX Stop bit setting *** BX Pe 


Word length **** 


DX DX |p| 
SP SP 
BP BP 
SI SI 
DI DI | 
d 
{ 


cS CS 
DS DS i 
Ss SS 
ES ES | 
Version Info: Applies to PS/2 models only 
4 
Notes: ** 00=no break, 01=break 
*** 00=no parity, 01=odd parity, O2=even parity, 03=stick parity odd, 


4 
04=stick parity even { 
-*** 00=one, 01=two (one and a half for 5-bit word lengths) 
-**** 00=5 bits, 01=6 bits, 02=7 bits, 03=8 bits 
*t 00=110 baud, 01=150 baud, 02=300 baud, 03=600 baud, 
04=1200 baud, 05=2400 baud, 06=4800 baud, 07=9600 baud, 
08=19,200 baud 
*¥ Must be 0, 1, 2, or 3 
*§ See 4.063. Modem and Line Status Bytes 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-72 to 2-73 


See Also: 4.001. BIOS Services Summary i 
4.062. INT 14H, AH=00H -- Init Communications Port 
4.063. Modem and Line Status Byies 
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4.069. INT 14H, AH=05H, AL=00H -- READ MODEM CONTROL REGISTER 
Upon Return from INT 14H 


Prior to Issuing INT 14H 


Version Info: Applies to PS/2 models only 


**Modem control register formatted as follows: 


| 0 |Data terminal ready __| 


***Serial port to use, must be 0, 1, 2, or 3 


Notes: 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-73 


See Also: 4.001. BIOS Services Summary 
4.070. INT 14H, AH=05H, AL=01H -- Write Modem Conirol Register 
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4.070. INT 14H, AH=05H, AL=01H -- WRITE MODEM CONTROL REGISTER 
Prior to Issuing INT 14H Upon Return from INT 14H 
High Low 


Modem status*** 
Modem control reg* 
ar ae 


Version Info: Applies to PS/2 models only 


Notes: **Modem control register formatted as follows: 


| Bit_|_Meaning when set_| 
| 4 |Loop 
eae ute 
| 0 |Data terminal ready _| 
***Serial port to use, must be 0, 1, 2, or 3 

****See 4.063. Modem and Line Status Bytes 


Source: IBM PS/2 and PC BIOS interface Technical Reference, page 2-73 
See Also: 4.001. BIOS Services Summary 


4.063. Modem and Line Status Bytes 
4.069. INT 14H, AH=05H, AL=00H -- Read Modem Control Register 


4.071. INT 15H, AH=00H — CASSETTE MOTOR ON 


Prior to Issuing INT 15H Upon Return from INT 15H 


SP SP 
BP BP 
SI Si 
DI DI 
IP a) ae ee ee) 
flags flags 
CS cs j 
DS DS { 
Ss Ss 
ES ES 
Version info: Applies to PC and PCuJr only, all others set Carry and return 86H in AH { 
i 
Notes: Obsolete function, no longer supported 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-74 to 2-75 
See Also: 4.001. BIOS Services Summary | 


4.072. INT 15H, AH=01H -- Cassette Motor OFF 
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4.072. INT 15H, AH=01H -- CASSETTE MOTOR OFF 


Prior to Issuing INT 15H Upon Return from INT 15H 


SP SP 
BP BP 
S! SI 
DI DI 
IP ee 
flags flags 
cs cs 
DS DS 
SS SS 
ES ES 
Version Info: Applies to PC and PCur only, all others set Carry and return 86H in AH 
Notes: Obsolete function, no longer supported 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-75 
See Also: 4.001. BIOS Services Summary 


4.071. INT 15H, AH=00H -- Cassette Motor ON 


4.073. INT 15H, AH=02H -- CASSETTE READ DATA BLOCKS 


Prior to Issuing INT 15H Upon Return from INT 15H 


Offset of pointer to data buffer Offset of pointer to last byte read +1 
et 8 eg Sena a | 
ese 
SP SP 
BP BP 
Si Si 
DI DI 


iP 5 eee 
fags fags 


Version Info: «PC and PCur only, all others set Carry and return 86H in AH 

**For PCur, 1=CRC error, 2=lost data transitions, 4=no data found 
Notes: Obsolete function, no longer supported 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-75 
See Also: 4.001. BIOS Services Summary 


4.074. INT 15H, AH=03H -- Cassette Write Data Blocks 
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4.074. 


ES 


4.075. 


INT 15H, AH=03H -- CASSETTE WRITE DATA BLOCKS 
Prior to Issuing INT 15H Upon Return from INT 15H 
High Low 
AX oe es Se Sir ed se 
Offset of pointer to data buffer BX | Offset of pointer to last byte written +1 
CX 
yo = ee. DX 
SP 
BP 
S! 
DI 
IP 


Le 

ES 
Version Info: PC and PCJr only, all others set Carry and return 86H in AH 

Notes: Obsolete function, no longer supported 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-76 

See Also: 4.001. BIOS Services Summary 


4.073. INT 15H, AH=02H -- Cassette Read Data Blocks 


INT 15H, AH=0FH -- FORMAT PERIODIC INTERRUPT 
Prior to Issuing INT 15H Upon Return from INT 15H 
High 


Low High Low 


CS 
DS 
SS 
ES 
Version Info: Applies only to PS/2 machines using ESDI fixed disk drive adapter 
Notes: *00=reserved, 0i=surface analysis, 02=formatting 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-76 to 2-77 


See Also: 4.001. BIOS Services Summary 
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4.076. INT 15H, AH=4FH -- KEYBOARD INTERCEPT 


Prior to Issuing INT 15H Upon Return from INT 15H 
High Low High Low 
AX AX| Scan code** 
BX Weeetce ee SI ee a el 
Cx See ie... Vn ieee 
DX rs |,’ ee (eer) 


SP SP 
BP BP 
SI SI 
DI DI 
a ee 


IP | ee is 
flags eee flags | Carry clear if scan code to be ignored 


CS 
DS 
SS as 
ES 


Version Info: Applies to AT, Convertible, and PS/2 only 


Notes: ¢*See 7.06. AT 84-key Key Numbers and Scan Codes 
7.07. AT 101/102-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 
***May be changed by interrupt handler 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-82 
See Also: 4.001. BIOS Services Summary 
7.06. AT 84-key Key Numbers and Scan Codes 


7.07. AT 101/102-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 


4.077. INT 15H, AH=80H -- OPEN DEVICE 


Prior to Issuing INT 15H Upon Return from INT 15H 


Interrupt returns no values 


bs ets | 


CS 

DS 

SS 

ES 
Version Info: Applies to AT and PS/2 only 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-83 
See Also: 4.001. BIOS Services Summary 


4.078. INT 15H, AH=81H -- Close Device 
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4.078. INT 15H, AH=81H -- CLOSE DEVICE 


Prior to Issuing INT 15H Upon Return from INT 15H 


Interrupt returns no values 


as, eect 


cs 

DS 

SS 

ES 
Version Info: Applies to AT and PS/2 only 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-83 
See Also: 4.001. BIOS Services Summary 


4.077. INT 15H, AH=80H -- Open Device 
4.079. INT 15H, AH=82H -- PROGRAM TERMINATE 
Prior to Issuing INT 15H Upon Return from INT 15H 


Interrupt returns no values 


Tee ee eee 


(OR 

DS 

SS 

ES 
Version Info: Applies to AT and PS/2 only | 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-84 i 


See Also: 4.001. BIOS Services Summary 


jeeaieibis: talker ocean seco atte 
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4.080. INT 15H, AH=83H -- EVENT WAIT 


Prior to Issuing INT 15H Upon Return from INT 15H 
High Low High Low 
AX|83H_ |r t*® | AX 
BX | Offset of pointer to byte BX 
CX {HO microseconds to posting CX 
DX |LO microseconds to posting DX 
SP SP 
BP BP 
SI Si 
DI DI 
IP 7 a ees 
flags flags | Carry set if set operation unsuccessful 
cs 
DS 
ss 
ES 
Version Info: Applies to AT, Convertible, and PS/2 only 
Notes: Carry always set on PS/2 model 30 
**0=set interval, 1=cancel set interval; for all except AT BIOS 1/10/84 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-84 to 2-85 
See Also: 4.001. BIOS Services Summary 


4.081. INT 15H, AH=84H -- JOYSTICK SUPPORT 


Prior to Issuing INT 15H Upon Return from INT 15H 


A(x) value*** —_ switch settings* 


B(x) value*** 


SP SP 
BP BP 
Si Si! 
DI DI 
IP 7 ah a ney 
flags flags 
cs cs 
DS DS 
Ss SS 
ES ES 
Version Info: Applies to AT and PS/2 only 
Notes: **Bits 7 - 4 are used to represent switches; returned only if DX was 0 prior 


to interrupt 
***O=read switch settings, 1=read resistive inputs 
****Returned only if DX was 1 prior to interrupt 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-85 to 2-86 


See Also: 4.001. BIOS Services Summary 
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4.082. INT 15H, AH=85H -- SYSTEM REQUEST KEY PRESSED 


Prior to Issuing INT 15H 


Upon Return from INT 15H 


High Low 
CS CS 
DS DS 
Ss Ss 
ES ES 
Version Info: Applies to AT, Convertible, and PS/2 only 
Notes: *O=key make, 1=key break 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-86 
See Also: 4.001. BIOS Services Summary 
4.083. INT 15H, AH=86H -- WAIT 
Prior to Issuing INT 15H Upon Return from INT 15H 
High Low 
AX 
Sa eee ae -) 
HO microseconds before return CX 
LO microseconds before return DX 
SP SP 
BP BP 
Si Si 
DI DI 
IP i eae ater en 
flags flags |Carry flag set if wait already in progress 
CS cs 
DS DS 
SS Ss 
ES ES 
Version Info: Applies to AT, Convertible, and PS/2 only 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-86 to 2-87 
See Also: 4.001. BIOS Services Summary 
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4.084. INT 15H, AH=87H -- MOVE BLOCK 


Prior to Issuing INT 15H Upon Return from INT 15H 


High Low 


ie |, ie ae ercere taal 
flags flags |Carry, zero flags set on some errors 


Version Info: Applies to AT and PS/2 only 
Notes: **Maximum of 8000H words (64K bytes) 
***00=successful, 01=RAM parity, O2=other exception error, 08=Gate address 
line 20H failed 
****Six 8-byte blocks: dummy, GDT location, source GDT, target GDT, 
BIOS CS, SS 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-87 to 2-89 


See Also: 4.001. BIOS Services Summary 


4.085. INT 15H, AH=88H -- GET EXTENDED MEMORY SIZE 
Prior to Issuing INT 15H Upon Return from INT 15H 


High Low 


Version Info: Applies to AT and PS/2 only 
Notes: “Contiguous memory beginning at 100000H (1 Mbyte) 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-89 to 2-90 


See Also: 4.001. BIOS Services Summary 
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4.086. INT 15H, AH=89H -- SWITCH TO PROTECTED MODE 
Prior to Issuing INT 15H Upon Return from INT 15H 


High Low 


SP| Destroyed 
BP| Destroyed 
Si{__ Destroyed 
DiL______Destroyed 


IP IP 
flags flags 
CS[s SC SCS 
DS ee NODS 
ee eee tte em ae a ee a. Oe 
ES ES 


Version Info: Applies to AT and PS/2 only 


J t—“C*tsSssssSEC‘é AX 

Index to Int Level 1 Index to Int Level 2 BX 
eas Re ee etn ee te SA 
DX 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-90 to 2-92 


See Also: 4.001. BIOS Services Summary 
4.087. INT 15H, Global Descriptor Table 


4.087. INT 15H, GLOBAL DESCRIPTOR TABLE 


Pp 8 bytes [Dummy 
| 88 bytes Global descriptortable 


Source: IBM PS/2 BIOS Technical Reference, pages 2-91 to 2-92 


See Also: 4.086. INT 15H, AH=89H -- Switch to Protected Mode 
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4.088. INT 15H, AH=90H -- DEVICE BUSY 


Prior to Issuing INT 15H Upon Return from INT 15H 
High Low High Low 
AX AX 
BX | Offset of pointer to network control block** BX 
) ey ee ee eee (ee 4 
XG eee ee ey, LOK 
SP SP 
BP BP 
S/ Sl 
DI DI 
IP 2 a ea ee 
flags flags |Carry flag set if min. wait time satisfied 
CS 
DS 
Ss 
ES 
Version Info: Applies to AT, Convertible, and PS/2 only 
Notes: **Type codes are as follows: 


00=fixed disk (time out) 
01=floppy disk (time out) 
02=keyboard (no time out) 
03=pointing device (time out) 
80H=network (no time out) 
FCH=fixed disk reset for PS/2 products (time out) 
FDH=floppy disk drive motor start (time out) 
FEH=printer (time-out) 
***Only for type code of 80H 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-93 to 2-94 


See Aliso: 4.001. BIOS Services Summary 
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4.089. INT 15H, AH=91H -- INTERRUPT COMPLETE 


Prior to Issuing INT 15H Upon Return from INT 15H 
High Low 
AX No values returned for this interrupt 
2) i anne Dene 
CX 
(0 aan ike tee (CE NE artnet 
SP 
BP 
S! 
DI 
IP 
flags 
CS 
DS 
SS 
ES 
Version Info: Applies to AT, Convertible, and PS/2 only 
Notes: *Type codes are as follows: 
O0=fixed disk (time-out} 
01=floppy disk (time-out) 
02=keyboard (no time-out) 
03=pointing device (time-out) 
80H=network (no time-out) 
FCH=fixed disk reset for PS/2 products (time-out) 
FDH=floppy disk motor start (time-out) 
FEH=printer (time-out) 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
pages 2-94 and 2-93 
See Also: 4.001. BIOS Services Summary 


4.090. INT 15H, AH=COH -- RETURN SYSTEM CONFIG PARAMETERS 


Prior to Issuing INT 15H Upon Return from INT 15H 


SP SP 
BP BP 
Si SI 
DI DI 
ie a a aa aac eNe 
flags flags 
cs Co ee es Se ee 
DS BN ae oe 
SS 14 (Ere ene eee a ee | 
ES ES |Segment of pointer to system descriptor table* 
Version Info: Appplies to AT after 6/10/85, XT after 1/10/86, XT286, Convertible, and PS/2 only 
Notes: *See 4.091. INT 15H, System Descriptor Table 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-94 to 2-96 
See Also: 4.001. BIOS Services Summary 


4.091. System Descriptor Table 
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4.091. INT 15H, SYSTEM DESCRIPTOR TABLE 


Allowable Values 
Number of bytes in table 


2 Model byte See "Machine ID Byte" - 
Submodel byte eee etek hee ee | 
BIOS revision level 00=first release 


aa eee 

a aes 

a eS 

a eae 

a Byte Feature information bit 7 = fixed disk BIOS use DMA 3 
aa ee Feature information RESERVED 

= aaa 


bit 6 = 2nd interrupt chip present 
bit 5 = real-time clock present 
Fa ete ee eel 
7 Feature information RESERVED | 
V8 | CByte | Feature information RESERVED | 
a Sas a ee Ra 


bit 2 = extended BIOS area allocated 
bit 1 = PS/2-type I/O channel 


bit 4 = keyboard intercept called 
| Byte _| Feature information RESERVED 


bit 3 = wait for ext event supported 
Version Info: Applies to AT after 11/15/85, XT after 1/10/86, XT286, PC Convertible, and PS/2 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-94 to 2-96 


See Also: 4.090. INT 15H, AH=COH -- Return System Config Parameters 


4.092. INT 15H, AH=C1H -- RETURN EXT BIOS SEGMENT ADDRESS 


Prior to Issuing INT 15H Upon Return from INT 15H 
High Low 
AX 
BX 
CX 
DX 
SP SP 
BP BP 
Sl Si 
DI DI 
IP Ue No ee a ee 
flags flags 
cs 5 eee acon een eee 
DS De = 
ss ae eee 
ES ES |Segment address of extended BIOS data area 
Version Info: Applies to PS/2 models only 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-96 to 2-97 
See Also: 4.001. BIOS Services Summary 


4.003. Extended BIOS Data Area Layout 
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4.093. INT 15H, AH=C2H, AL=00H -- ENABLE/DISABLE POINTING DEVICE 
Prior to Issuing INT 15H Upon Return from INT 15H 


High Low 


AX 
2) 6 rons) 
(cr, ¢ eres Teenie: 
I aa ee os ee 
SP SP 
BP BP 
S! Si 
DI DI 
IP (pe ee en oe 
flags flags |Carrysetonerror 
cs cs 
DS DS 
Ss Ss 
ES ES 
Version Info: Applies to PS/2 models only 
Notes: **00=disable, 01=enable 
***See 4.101. Mouse Port Status Bytes 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-97 
See Also: 4.001. BIOS Services Summary 


4.101. Mouse Port Status Bytes 


4.094. INT 15H, AH=C2H, AL=01H -- RESET POINTING DEVICE 


Prior to Issuing INT 15H Upon Return from INT 15H 


SP SP 
BP BP 
S/ Sl 
DI DI 
IP aa Fa ea 
flags flags 
Cs cS 
DS DS 
SS SS 
ES ES 
Version Info: Applies to PS/2 models only 
Notes: *Pointing device state is set to: disabled, 100 reports/second sample rate, 


4 count/mm resolution, 1 to 1 scaling, data package size unmodified 
**See 4.101. Mouse Port Status Bytes 
***Only if no error occurred; set to OOH 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-98 


See Also: 4.001. BIOS Services Summary 
4.101. Mouse Port Status Bytes 
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4.095. INT 15H, AH=C2H, AL=02H -- SET SAMPLE RATE 


Prior to Issuing INT 15H Upon Return from INT 15H 


Version Info: Applies to PS/2 models only 

Notes: **See 4.101. Mouse Port Status Bytes 
«**00=10 reports/second, 01=20 rpts/sec, 02=40 rpts/sec, 03=60 rpts/sec, 
04=80 rpts/sec, 05=100 rpts/sec (default), O6=200 rpts/sec 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-98 


See Also: 4.001. BIOS Services Summary 
4.101. Mouse Port Status Bytes 


4.096. INT 15H, AH=C2H, AL=03H -- SET RESOLUTION 


Prior to Issuing INT 15H Upon Return from INT 15H 


Version Info: Applies to PS/2 models only 
Notes: **See 4.101. Mouse Port Status Bytes 
***00=1 count/millimeter, 01=2 cnts/mm, 02=4 cnts/mm, 03=8 cnts/mm 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-98 
See Also: 4.001. BIOS Services Summary 


4.101. Mouse Port Status Bytes 
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4.097. INT 15H, AH=C2H, AL=04H -- READ DEVICE TYPE 
Prior to Issuing INT 15H Upon Return from INT 15H 
High Low 


| __Mouse status” J 
| Device ID | 


37,6 
25, eee anaes, | eneaee eee Marne, 
SP SP 
BP BP 
S! S! 
DI DI 
IP Ni ee a oN ee 
flags flags 
cs cs 
DS DS 
SS SS 
ES ES 
Version Info: Applies to PS/2 models only 
Notes: **See 4.101. Mouse Port Status Bytes 
-**Oniy if operation successful; set to 0 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-98 to 2-99 
See Also: 4.001. BIOS Services Summary 


4.101. Mouse Port Status Bytes 


4.098. INT 15H, AH=C2H, AL=05H -- INITIALIZE POINTING DEVICE 


Prior to Issuing INT 15H Upon Return from INT 15H 


Bytesindatapackage] 
Baa? eae 


SP SP 
BP BP 
S/ S/ 
DI DI 
IP fee eae 
flags flags 
cs cs 
DS DS 
SS SS 
ES ES 
Version Info: Applies to PS/2 models only 
Notes: *Device is initialized as: disabled state, 100 reports/second sampling rate, 


4 count/millimeter resolution, 1 to 1 scaling 
**See 4.101. Mouse Port Status Bytes 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-99 


See Also: 4.001. BIOS Services Summary 
4.101. Mouse Port Status Bytes 
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4.099. INT 15H, AH=C2H, AL=06H -- EXTENDED COMMANDS 


Prior to Issuing INT 15H 


Upon Return from INT 15H 


High Low 
AX 
BX|_ Status byte 1*** | 
te ee cx{ Status byte 2°** 
DX{__ Status byte 3*** 
SP SP 
BP BP 
SI S! 
DI DI 
IP gg) ee ee ee ee 
flags flags 
CS cs 
DS DS 
SS Ss 
ES ES 
Version Info: Applies to PS/2 models only 
Notes: **See 4.101. Mouse Port Status Bytes 


-**O=get status, 1=set scaling to 1 to 1, 2=set scaling to 2 to 1 


****For BH=0 only, successful operation returns: 


Status byte 1 


Status byte 2 


Status byte 3 


[6 _|0=stream mode, T=remote mode__——d 
5 
S : 

3 

2 


a 

| 4 |0=1:1 scaling, 1=2:1 scaling 

| 3 |RESERVED 
| 2 {Left button pressed 
ieeailiese| 
= 


RESERVED 
Right button pressed 


Meaning 


3 counts per millimeter 


at! 
counts per millimeter 
(Bal 


60 reports per second 
8 


co 


Source: IBM PS/2 and PC BIOS Technical Reference, pages 2-99 to 2-100 


See Also: 4.001. BIOS Services Summary 
4.101. Mouse Port Status Bytes 
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4.100. INT 15H, AH=C2H, AL=07H -- DEVICE DRIVER INIT CALL 


Prior to Issuing INT 15H Upon Return from INT 15H 
High Low 
AX 
BX |Offset of pointer to device driver 
cS ¢ een ae eee 
DAG ost es eee 
SP SP 
BP BP 
Sl S/ 
DI DI 
| ht (aa el ae aie Oe NG Si ene eI, 
flags 
cs 
DS 
SS 
ES 
Version Info: Applies to PS/2 models only 
Notes: *See 4.101. Mouse Port Status Bytes 
Source: IBM PS/2 and PC BIOS Technical Reference, page 2-100 
See Also: 4.001. BIOS Services Summary 


4.101. Mouse Port Status Bytes 


4.101. INT 15H MOUSE PORT STATUS BYTES 


JO Noerroroccurred 
a eee 


Value 


| 
Interface error 
Resend 


No far call installed for device 


Source: IBM PS/2 and PC BIOS Technical Reference, page 2-97 


See Also: 4.093. INT 15H, AH=C2H, AL=00H -- Enable/Disable Pointing Device 
4.094. INT 15H, AH=C2H, AL=01H -- Reset Pointing Device 
4.095. INT 15H, AH=C2H, AL=02H -- Set Sample Rate 
4.096. INT 15H, AH=C2H, AL=03H -- Set Resolution 
4.097. INT 15H, AH=C2H, AL=04H -- Read Device Type 
4.098. INT 15H, AH=C2H, AL=05H -- Initialize Pointing Device 
4.099. INT 15H, AH=C2H, AL=06H -- Extended Commands 
4.100. INT 15H, AH=C2H, AL=07H -- Device Driver Init Call 
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4.102. INT 15H, AH=C3H -- WATCHDOG TIMEOUT 


Prior to Issuing INT 15H Upon Return from INT 15H 


Low High Low 


1=enable, O=disable 
Watchdog timer count (1-255 
fee oe oe eee 


CX Pe OX 
DK n° OX 
SP SP 
BP BP 

SI si 


DI 
IP 
flags ie ee set on error 


(OX cs 

DS DS 

Ss ss 

ES ES | | 
Version Info: Applies to PS/2 products only except Model 30 
Source: IBM PS/2 and PC BIOS Technical Reference, page 2-102 
See Also: 4.001. BIOS Services Summary 


4.103. INT 15H, AH=C4H -- PROG OPTION SELECT 


Prior to. Issuing INT 15H Upon Return from INT 15H 


cs cs 
DS DS 
SS SS 
ES ES 
Version Info: Applies to PS/2 products only except Model 30 
Notes: **0=get base POS adapter register address, 1=enable slot, 2=enable adapter 


***Only if AL=1 
****Only AL=0 


Source: IBM PS/2 and PC BIOS Technical Reference, pages 2-102 to 2-103 


See Also: 4.001. BIOS Services Summary 
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4.104. INT 16H, AH=00H -- READ CHARACTER 
Prior to Issuing INT 16H Upon Return from INT 16H 


High Low 


Notes: Character is extracted from keyboard buffer 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-106 
See Also: 1.21. ASCII Character Set 


1.22. IBM ASCII Character Set 

4.001. BIOS Services Summary 

7.05. PC Keyboard Key Numbers and Scan Codes 
7.06. AT 84-key Key Numbers and Scan Codes 

7.07. AT 101/102-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 

7.09. PC & XT Typeahead Buffer Layout 


4.105. INT 16H, AH=01H -- READ STATUS 


Prior to Issuing INT 16H Upon Return from INT 16H 
High Low 

AX 

24 are ete) Siew vee niae 

(2) 4 io a ee, 

(25 MEINE enna ae ere en: (eee eeeieareeae| 
SP SP 
BP BP 
S! S!/ 
DI DI 


IP i, EE ET aD a a SE Re 
flags [/_——______________] flags |Zero flag set if no character available 


cs cs 
DS DS 
Ss Ss 
ES ES 


Notes: Character is not removed from keyboard buffer 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-106 

See Also: 1.21. ASCII Character Set fr 
1.22. IBM ASCII Character Set 


4.001. BIOS Services Summary 

7.05. PC Keyboard Key Numbers and Scan Codes 
7.06. AT 84-key Key Numbers and Scan Codes 

7.07. AT 101/102-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 

7.09. PC & XT Typeahead Buffer Layout 
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4.106. INT 16H, AH=02H -- READ FLAGS 
Prior to Issuing INT 16H Upon Return from INT 16H 


High Low 


Notes: *See 4.107. Keyboard Flags Byte 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-107 
See Also: 4.001. BIOS Services Summary 


4.107. Keyboard Flags Byte 


4.107. KEYBOARD FLAGS BYTE 


Bit Numbers: 

‘(7 [é[5[4]3 [27 lo] Description 
rx[ [ [| [7 J J J Tinsertstatelocked active 
| [xt TT TT JT [J [Capslockkey active 
rot [xt T T TT [Numlockkeyactive 
a 0 
ret Tl hE hx TT Altkeyhelddown 
Pet tT Tl Tl UT x [Cirlkeyhelddown 
P| Tl hE UT UT CUT XT left shiftkey helddown 
ret hE hE hE hE CT TX JRight shiftkey helddown 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-107 


See Also: 4.106. INT 16H, AH=02H -- Read Flags 
4.112. INT 16H, Extended Keyboard Flags Byte 
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4.108. INT 16H, AH=05H -- KEYBOARD WRITE 


Prior to Issuing INT 16H 


Upon Return from INT 16H 


High Low 
AX| Cd Status* 


cS cs 

DS DS 

SS SS 

ES ES 
Version Info: Applies to AT after 11/15/85, XT after 1/10/86, XT286, and PS/2 only 
Notes: «Function places key in typeahead buffer as if typed from keyboard 

*“O=successiul, 1=buffer fuil 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-108 to 2-109 
See Also: 4.001. BIOS Services Summary 


7.09. PC& XT Typeahead Buffer Layout 


4.109. INT 16H, AH=10H -- EXTENDED KEYBOARD READ 


Prior to Issuing INT 16H 


Upon Return from INT 16H 


High Low 


cs cs 

DS DS 

Ss SS 

ES ES 
Version Info: Applies to AT after 11/15/85, XT after 1/10/86, XT286, and PS/2 only 
Notes: Key is removed from typeahead buffer 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-109 
See Also: 4.001. BIOS Services Summary 


4.104. INT 16H, AH=00H -- Read Character 
7.09. PC & XT Typeahead Buffer Layout 
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4.110. INT 16H, AH=11H -- EXTENDED KEYSTROKE STATUS 


Prior to Issuing INT 16H 


Upon Return from INT 16H 


High Low 
AX |Scan code (if Z flag 0)| ASCIil char (if Z flag 0 
ea eel 


4, ee 
flags |Zero flag set if no character is available 


Version Info: Applies to AT after 11/15/85, XT after 1/10/86, XT286, and PS/2 only 
Notes: Key is NOT removed from typeahead buffer 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-109 
See Also: 4.001. BIOS Services Summary 


4.105. INT 16H, AH=01H -- Read Status 
7.09. PC & XT Typeahead Buffer Layout 


4.111. INT 16H, AH=12H -- EXTENDED SHIFT STATUS 


Prior to Issuing INT 16H 


Upon Return from INT 16H 


High Low 


Version Info: Applies to AT after 11/15/85, XT after 1/10/86, XT286, and PS/2 only 
Notes: **See 4.112. Extended Keyboard Flags Byte 

°**See 4.107. Keyboard Flags Byte 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-110 
See Also: 4.001. BIOS Services Summary 


4.106. INT 16H, AH=02H -- Read Flags 
7.09. PC & XT Typeahead Buffer Layout 
4.112. Extended Keyboard Flags Byte 
4.107. Keyboard Flags Byte 
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4.112. INT 16H, EXTENDED KEYBOARD FLAGS BYTE 


Bit Numbers: 
7165 1413 |2 17 10] Description i 
rxXto ft | ft ty | SysRqkeyhelddown 
Txt fT tT Caps Lock keyhelddown 
Pet XT Num Lock keyhelddown 
Pt XT Scroll Lock key helddown 
pet XT Right Altkeyhelddown i 
Pot XK Right Ctrikeyhelddown 
P| XT eft Altkeyhelddown 
Pt TX Jett Ctrikeyhelddown 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-110 


See Also: 4.107. INT 16H, Keyboard Flags Byte 
4.111. INT 16H, AH=12H -- Extended Shift Status 


4.113. INT 17H, AH=00H -- WRITE CHARACTER 


Prior to Issuing INT 17H Upon Return from INT 17H 
High Low High Low 

AX JH Character AX Status* 

‘2 a) BX 
OM a oe ee CX 
DX DX 

SP SP 

BP BP 

Si Si 

DI DI 


Notes: *See 4.114. INT 17H, Printer Status Byte 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-111 


4.114. INT 17H, PRINTER STATUS BYTE 


Bit Numbers: 

7 [6151413 [217 ][o] Description i 
pxXt ot ft tT tt NotBusy 
| Txt tf ft th JAcknowledge C~sCiz” 
i | TX] fT TT OutofPaper Cd 
a a ee ee ae ee a 


po XT RESERVED 
Peet ee ee Me OUR 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-111 


See Also: 4.113. INT 17H, AH=00H -- Write Character i 
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4.115. INT 17H, AH=01H -- INITIALIZE PRINTER PORT 
Prior to Issuing INT 17H Upon Return from INT 17H 


High Low 


Notes: *See 4.114. INT 17H, Printer Status Byte 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-111 


4.116. INT 17H, AH=02H -- STATUS REQUEST 
Prior to Issuing INT 17H Upon Return from INT 17H 


High 


Low 


CS CS 
DS DS 
Ss Ss 
ES ES 
Notes: *See 4.114. INT 17H, Printer Status Byte 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-112 
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4.117. INT 18H: BASIC LOADER 
Prior to Issuing INT 18H 


High Low 


Upon Return from INT 18H 


Interrupt does not return 


CS 
DS 
SS 
ES 
Notes: *Interrupt switches control to ROM BASIC 
*Not documented in IBM BIOS reference 
Source: Programmer's Guide to the IBM PC (Microsoft Press), 
Peter Norton, page 239 
See Also: 4.001. BIOS Services Summary 


4.118. INT 19H: BOOTSTRAP LOADER 
Prior to Issuing INT 19H 


High Low 


Upon Return from INT 19H 


Interrupt does not return 


cS 
DS 
SS 
ES 
Notes: Interrupt reboots computer by reading cylinder 0, sector 1 into 
segment 0, offset 7COOH. Control is transferred to that location. 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, 


page 2-114 


See Also: 4.001. BIOS Services Summary 
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4.119. INT 1AH, AH=00H -- READ CLOCK COUNT 


Prior to Issuing INT 1AH 


Upon Return from INT 1AH 


High Low 
AX| —Ss:S 84-hour check” 
Nes A oe Se ef enie 


DX 
SP 
BP 

S! 

DI 


CS Cs 
DS DS 
SS ss 
ES ES 

Notes: *Timer overflow flag is reset to 0 


**Q=hasn't been 24 hours since power-on; >0=has been 24 hours or more 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-115 


See Also: 4.001. BIOS Services Summary 
4.002. BIOS Memory Usage Summary - 
4.120. INT 1AH, AH=01H -- Set Clock Count 


4.120. INT 1AH, AH=01H -- SET CLOCK COUNT 


Prior to Issuing INT 1AH 


Upon Return from INT 1AH 


Interrupt returns no values 


CS 
DS 
SS 
ES 
Notes: Timer overflow flag is set to 0 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-116 
See Also: 4.001. BIOS Services Summary 


4.002. BIOS Memory Usage Summary 
4.119. INT 1AH, AH=00H -- Read Clock Count 
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4.121. INT 1AH, AH=02H -- READ REAL TIME CLOCK TIME 


Prior to Issuing INT 1AH Upon Return from INT 1AH 


eens, Dae core, 
BCD Hours BCD Minutes 
BCD Seconds DST Option” 


SP SP 
BP BP 
S! S! 
DI DI 
IP UN ae en en ll 
flags flags |Carry set if clock not operating 
cS cs 
DS DS 
Ss SS 
ES ES 
Version Info: Applies to AT with BIOS dated 6/10/85 and after, XT286, Convertible, 
and PS/2 products 
Notes: *Daylight savings time option, O=not used 1=operative 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-116 
See Also: 4.001. BIOS Services Summary 


4.122. INT 1AH, AH=03H -- Set Real Time Clock Time 
4.123. INT 1AH, AH=04H -- Read Real Time Clock Date 


4.122. INT 1AH, AH=03H -- SET REAL TIME CLOCK TIME 


Prior to issuing INT 1AH Upon Return from INT 1AH 
High Low 
Cd re |, ae a eee Interrupt returns no values 


Sea as Se eee 
BCD Hours BCD Minutes 


DX BCD Seconds DST Option* 
SP 
BP 
S/ 
DI 
IP 
flags 
CS 
DS 
SS 
ES 
Version Info: This option works only on AT with BIOS dated 6/10/85 and after, 
XT286, and PS/2 products 
Notes: *Daylight savings time option, O=not used 1=operative 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 
See Also: 4,001. BIOS Services Summary 


4.121. INT 1AH, AH=02H -- Read Real Time Clock Time 
4.124. INT 1AH, AH=05H -- Set Real Time Clock Date 
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4.123. INT 1AH, AH=04H -- READ REAL TIME CLOCK DATE 


Prior to Issuing INT 1AH 


Upon Return from INT TAH 


Sa eeeeea 
BCD Century* BCD Year 


DX BCD Month BCD Da 
SP 
BP 

S! 

DI 


MP Wo Srp a es ee 
flags |Carry set if clock not operating 


Version Info: Applies to AT, Convertible and PS/2 only 

Notes: *Century is binary coded decimal 19 or 20 only 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 
See Also: 4.001. BIOS Services Summary 


4.121. INT 1AH, AH=02H -- Read Real Time Clock Time 
4.124. INT 1AH, AH=05H -- Set Real Time Clock Date 


4.124. INT 1AH, AH=05H -- SET REAL TIME CLOCK DATE 


Prior to Issuing INT 1AH 


ee 
BCD Ceniury* BCD Year 


Upon Return from INT 1AH 


Interrupt returns no values 


CX 
DX BCD Month BCD Da’ 
SP 
BP 
S/ 
DI 
Ip 
flags 
CS 
DS 
SS 
ES . 
Version Info: Applies to AT, Convertible and PS/2 only 
Notes: *Century is binary coded decimal 19 or 20 only 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 
See Also: 4.001. BIOS Services Summary 


4.122. INT 1AH, AH=03H -- Set Real Time Clock Time 
4.123. INT 1AH, AH=04H -- Read Real Time Clock Date 
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4.125. INT 1AH, AH=06H -- SET REAL TIME CLOCK ALARM 


Prior to issuing INT 1AH Upon Return from INT 1AH 
Hig Low High Low 
AX oe eel). WAN 
BX eee a 
CX BCD Minutes CX 
DX BCD Seconds | | DX 
SP SP 
BP BP 
Sl SI 
DI DI 
IP (Ole ee 
flags flags |Carry set if alarm not ready or no clock 
cS cs 
DS DS 
SS Ss 
ES ES 
Version Info: Applies to AT, Convertible and PS/2 only 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-118 
See Also: 4.001. BIOS Services Summary 


4.126. INT 1AH, AH=07H -- Turn Off Real Time Clock Alarm 


4.126. INT 1AH, AH=07H -- TURN OFF REAL TIME CLOCK ALARM 


Prior to issuing INT 1AH Upon Return from INT 1AH 


Interrupt returns no values 


cS 

DS 

SS 

ES 
Version Info: Applies to AT, Convertible and PS/2 only 
Source: IBM PS/2 and PC BIOS interface Technical Reference, page 2-118 
See Also: 4.001. BIOS Services Summary 


4.125. INT 1AH, AH=06H -- Set Real Time Clock Alarm 


| 
| 
| 
i 


PC Sourcebook 


4.127. INT 1AH, AH=09H -- READ REAL TIME CLOCK ALARM 


Prior to Issuing INT 1AH Upon Return from INT 1AH 


Version Info: 


Notes: 


Source: 


See Also: 


Re ee ee 
BCD hours BCD minutes 
BCD seconds Alarm Status* 


Applies only to Model 30 and PC Convertible 


*0=alarm not enabled, 1=alarm enabled, no power on 
2=alarm enabled, will power on system (Convertible only) 


IBM PS/2 and PC BIOS Technical Reference, page 2-119 


4.001. BIOS Services Summary 


4.128. INT 1AH, AH=0AH -- READ SYSTEM TIMER DAY COUNT 


Prior to Issuing INT 1AH Upon Return from INT 1AH 


Version Info: 
Source: 


See Also: 


fh ee ee eee | 
Count of days after 1/1/80 
ae eee er ae 


Applies to XT after 1/10/86 and PS/2 only 
IBM PS/2 and PC BIOS Interface Technical Reference, page 2-120 
4.001. BIOS Services Summary 


4.002. BIOS Memory Usage Summary 
4.129. INT 1AH, AH=O0BH -- Set System Timer Day Count 
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4.129. INT 1AH, AH=0BH -- SET SYSTEM TIMER DAY COUNT 


Prior to Issuing INT 1AH Upon Return from INT 1AH 


Interrupt returns no values 


pee tee ee Mt Ad oh oma] 
Count of days after 1/1/80] 
eet, See Se 


CS 

DS 

SS 

ES 
Version Info: Applies to XT after 1/10/86 and PS/2 only 
Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-120 
See Also: 4.001. BIOS Services Summary 


4.002. BIOS Memory Usage Summary 
4.128. INT 1AH, AH=OAH -- Read System Timer Day Count 


(a dna iain. 


— SECTION — 


> 


Other Interrupts, 
Mouse, and 
EMS Support 
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5.01. DOS INTERRUPT USAGE BY VERSION 


DOS Versions that Support Interrupt 
| 20 (32) |Programterminate | X | X | O | Of oO] oO] O[ 0 | 
|__27 (39) _| Terminate & stayresident_| X | X | O [O | O[O]O] 0 | 
| _28(40) |RESERVED | RRO] RE Ri] R{[ RR] RR] R | 
| 29(41) |RESERVED = dT RT RR RI R[ R[ RI] RI R | 
| 2A(42) |MS-Netaccess (ss | CT CT CT CE CUE XT XX 
| 2B (43) |RESERVED ss | RI RE RR R[ R[ RI R | 
| 2C (44) |RESERVED i sw vd|T RI RI RI R{[ R[ RR] RR | 
|_2D (45) |RESERVED dT RRO RR RR RR UR] RR | 
|_2E (46) |RESERVED | RI RE RE RUE RR URI R 
bere) JPR ee ea 
| 2F (47) [Multiplex CT CX XX 
| 30(48) |RESERVED ss | RU RoE RR RE RI] RI RI] R | 
|__31(49) RESERVED dT RE RE RR R{[ R{ RI] R | 
|__32(50) |RESERVED | RI ROE RR RE R{[ R{ RI R | 


| _33(51) RESERVED OT RE RE RE RE RT RE RR | 
___.34 (52) __|RESERVED _ A ee oe ee 
|__35(53)_ [RESERVED | RRO RR Ro RO RO RR 
|_36(54) [RESERVED | RE RT| RRO RO] URU|UR | OR 
|__37(55)_ [RESERVED | ROE RR | ROT RU RO|URR|UR UR 
|_38(56)_ [RESERVED | RR ERO| Ro Ro} RO] RU] UR RR 
| 39(57) [RESERVED | RR Ro Ro} RU] RR | RR] RY] R 
| 3A(58) [RESERVED | RU ROE RI RR | RR | UR OR 
| 3B(59)_ [RESERVED CT RR] URRY Ro|UR UR R | 
| 3C (60) [RESERVED CT RR] RUT R{[R| RR] RI R | 
| 3D(61) [RESERVED COT RRO RR Ro] UR UR OR | 
| 36 (62) |RESERVED CT RECUR RU RU R|URRUR RR 
| 3F(63) [RESERVED oT RT RUT RGETR{TRI] RE R[R | 
Legend: X=supported, O=supported but considered obsolete, R=reserved for future use 
Notes: Interrupt 2FH changed name beginning with DOS 3.1. 

Source: IBM DOS 3.3 Technical Reference, pages 6-1 to 6-33 


See Also: 3.001. INT 21H Functions by DOS Version Summary 
5.02. INT 24H Error Codes 
5.03. INT 25H Absolute Disk Read 
5.04. INT 26H Absolute Disk Write 
5.06. INT 2FH Multiplex 
7.04. PC Interrupt Usage Summary 


Section 5 


| 
i 


MRR, AEH nc 


PC Sourcebook 


5.02. INT 24H ERROR CODES 


For Error Codes Returned in AH Register: 


Bit Numbers 
———————————————————————— 
| | | | | | | X | Type of operation _|0=read operation; 1=write operation 
xX |X Location of error = DOS Area 
01 = FAT 
10 = directory 
: 1= data area 
1 Xf | _1__Fall response _{0-= fall not alowed, 1 <fallallowed _—_| 
EEE Retry response = = ral y not allowed, 1 1 =ret allowed 
Ca nd be ee Se 
ee Se NOT USED: NOUS INOTUSED tr —‘“‘CSCSCSCSC*S 
xX} | | |  [ [| |Devicetype _—«4|0 = disk drive device,** 1 = other device 
Notes: **If bit 7=1, then either the memory image of the FAT is bad, or the error occurred on a 
character device. To determine the type of error, examine bit 15 of the fifth byte in the 
device header (attribute bits). If it is 0, the error is a bad memory image of the FAT. 
Oiherwise, bits 0-3 wiil teli you what character device failed, as follows: 


Bit Number 

13 {2 |7 | 0 |Character Device that Failed | 
P| | X [Current standardinput_ 
|| TX] [Current standard output__ 
|| xX] | Current NULL device 
IX} | | {Current clock device | 


-**If bit 7=0, then AL contains the failing drive number. 


Error Code Returned in Low Byte of Di Register: 


DOS versions 
-—2.(0)_Wile attempt on wite-protected media _1_ Xt X} 
| 1) Unknown unit CE XY XT 
| _2(2) ~[Drivenotready  — C“‘ XY X*YT XT 
| 3(3)_ [Unknown command, CC‘ XX 
| 4(4) ~~ |Dataerror(CRCerror) CE XX | XT 


He Bad request structure length mbaEe 
| 66) |Seekerror — — ™~—“‘“‘“‘(C;‘«drT XYCWTC X*C CX ZC 
|__7(7)__|Unknownmediatype ss —C‘idEC ‘(CX XY 


219) [Printeris out ofpaper TX 
| A(10) [Writefauit XY XY XY 
| BH) |Readfauit XX 
| C(12)_ |Generalfailure XT XX 
| D(13) JUNDEFINED CUR ERI RR 
| E(14) [UNDEFINED CURR RR 
| F (15) [Invaliddiskchange TE XY 


Legend: X=supported, R=reserved 


Notes: These are the same error codes returned by a 
device driver in its request header 


Source: IBM DOS 3.3 Technical Reference, pages 6-15 to 6-16, 
6-19 to 6-23 


See Also: 5.01. DOS Interrupt Usage by Version 
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5.03. INT 25H ABSOLUTE DISK READ 


Prior to Interrupt Upon Return from interrupt 
High Low High Low 
AX{_____|Drive number* | 


BX 
CX 
DX 


Offset of transfer address 
Number of sectors to read 
Beginning logical sector # 


SP SP 
BP BP 


SI Si 

DI DI 

IP IP 
flags flags = 

cs[_t—“‘CSC*s*sSsCSCS cs 

DS |Segment of transfer address DS 


Notes: -*0=A , 1=B, and so on 
°**On error CF=1 and AX contains error data 


Source: IBM DOS 3.3 Technical Reference, pages 6-24 to 6-25 


See Also: 5.04. INT 26H Absolute Disk Write 
5.05. INT 25H and 26H Error Codes 


5.04. INT 26H ABSOLUTE DISK WRITE 


Prior to Interrupt Upon Return from Interrupt 
High Low High Low 
AX|__—s| Drive number" | AX is 
BX | Offset of transfer address BX 
CX {Number of sectors to write CX 


DX |Beginning logical sector # DX 
SP SP 


BP BP 
SI SI 


DI DI 
IP 
flags [Destroyed 
cs 
DS 
Ss 
ES 


Notes: **O=A , 1=B, and so on 
«**On error CF=1 and AX contains error data 


Source: IBM DOS 3.3 Technical Reference, page 6-25 


See Also: 5.03. INT 25H Absolute Disk Read 
5.05. INT 25H and 26H Error Codes 


I 
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5.05. INT 25H AND 26H ERROR CODES 


|__03 (3)__| Write attempt on write-protected device | X | X | X | 
| 04 (4) Requested sector notfound | X | X | CX 


80 (128) |Attachment failed to respond 
Legend: =supported 
Source: IBM DOS 3.3 Technical Reference, page 6-25 


See Also: 5.03. INT 25H Absolute Disk Read 
5.04. INT 26H Absolute Disk Write 


5.06. INT 2FH MULTIPLEX 


Prior to interrupt Upon Return from Interrupt 


High Low 
AX |Process*____s|Function** 
) ; a (ai arenes 
(5) | in (ee ener nace 
DX 
SP 
BP 
SI 
DI 


Version Info: Interrupt used in DOS 3.x only 


Notes: **Process is one of the following: 1 = resident portion of PRINT 
2 = resident portion of ASSIGN 
10H = resident portion of SHARE 
B7H = resident portion of APPEND 


High 


Low 


AX |Print error codes¥ 
Saas eee 


COH-FFH = reserved for user applications 


-**Function is one of the following: 0 = get installed state 


1 = submit file 
2 = cancel file 
3 = cancel ail files 
4 = status 
5 = end of status 
**“*Functions 1 and 2 only 
-****Function 0 only; one of the following: 


0 = not installed, OK to install 
1 = not installed, do not install 


FFH = installed 
*TFunction 4 only 
¢¥Function 5 only (See 5.07. INT 2FH Error Codes) 
Source: IBM DOS 3.3 Technical Reference, pages 6-28 to 6-33 


See Also: 5.07. INT 2FH Error Codes 


259 


260 


5.07. INT 2FH ERROR CODES 


Pt _[Invalid function | | |x| 
[2 [File not found | | [x 
[3 Path not found |_| |x|] 
[4 [Too many open les 


Legend: X=supported 


Source: IBM DOS 3.3 Technical Reference, page 6-29 


See Also: 5.06. INT 2FH Multiplex 


5.08. INT 33H: MOUSE FUNCTIONS SUMMARY 


Mouse installed flag Also resets mouse to default driver values 
Show cursor 

Hide cursor 

Gei mouse position and button status 
Set mouse cursor position 

Get button press information 

Get button release information 

Set min/max horizontal position 

Set min/max vertical position 

Set graphics cursor block 

Set text cursor 

Read mouse motion counters 

Set user-defined subroutine input mask 
Light pen emulation ON 
Light pen emulation OFF 
Set mickey/pixel ratio 
Conditional OFF 

Set doublespeed threshold 


Restricts mouse movement to window 
Restricts mouse movement to window 


Notes: “Value entered in AX register 


Source: Microsoft Mouse User's Guide, page 175 


Section 5 
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5.09. INT 33H, AX=00H -- MOUSE INSTALLED FLAG 
Prior to Issuing INT 33H Upon Return from INT 33H 
High 


Buittons** 


Notes: *Function also resets mouse driver to default parameters 
°*0=mouse not installed; -1=mouse installed 
**Always 2 for Microsoft Mouse 


Source: Microsoft Mouse User's Guide, pages 176 to 177 


See Also: 5.28. INT 33H, Mouse Driver Default Parameters 


5.10. INT 33H, AX=01H -- SHOW CURSOR 


Prior to Issuing INT 33H Upon Return from INT 33H 


Interrupt returns no values 


cs 
DS 
Ss 
ES 
Notes: Cursor flag is incremented by this function; cursor is displayed 
if the cursor flag has a value of 0 (default is -1) 
Source: Microsoft Mouse User's Guide, page 178 


See Also: 5.28. INT 33H, Mouse Driver Default Parameters 
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5.11. INT 33H, AX=02H -- HIDE CURSOR 


Prior to Issuing INT 33H Upon Return from INT 33H 


Interrupt returns no values 


cS 

DS 

SS 

ES 
Notes: Cursor flag is decremented by this function; 

cursor is removed from screen 

Source: Microsoft Mouse User's Guide, pages 178 is 178 
See Also: 5.28. INT 33H, Mouse Driver Default Parameters 


5.12. INT 33H, AX=03H -- GET POSITION AND BUTTON STATUS 


Prior to Issuing INT 33H Upon Return from INT 33H 


Button status” 


Notes: *A bit value of 1 represents a button held down (O=button up) 
**Bit 0 represents left button, bit 1 represents right button 

Source: Microsoft Mouse User's Guide, page 179 

See Also: 5.13. INT 33H, AX=04H -- Set Mouse Cursor Position 


5.14. INT 33H, AX=05H -- Get Button Press Information 
5.15. INT 33H, AX=06H -- Get Button Release Information 
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5.13. INT 33H, AX=04H -- SET MOUSE CURSOR POSITION 


Prior to Issuing INT 33H Upon Return from INT 33H 


High Low 


Interrupt returns no values 


Horz position 


DX 
SP 
BP 
Sl 
DI 
IP 
flags 
CS 
DS 
SS 
ES 
Notes: *Position may be rounded to nearest values if screen is not in 
high resolution mode 
«Position must be within range for current video mode 
Source: Microsoft Mouse User's Guide, page 180 
See Also: 5.12. INT 33H, AX=03H -- Get Position and Button Status 


5.14. INT 33H, AX=05H -- Get Button Press Information 
5.15. INT 33H, AX=06H -- Get Button Release Information 


5.14. INT 33H, AX=05H -- GET BUTTON PRESS INFORMATION 


Prior to Issuing INT 33H Upon Return from INT 33H 


BX 
ee a eee a | Horz position at last press 
Vert position at last press 


Notes: **O=left button, 1=right button 
***Bit 0 represents left button, bit 1 is right button; 1=button down, 0=button up 
«***Count of button presses, in range of 0 to 32767, set to 0 after call 


Source: Microsoft Mouse User's Guide, page 181 


See Also: 5.12. INT 33H, AX=03H -- Get Position and Button Status 
5.13. INT 33H, AX=04H -- Set Mouse Cursor Position 
5.15. INT 33H, AX=06H -- Get Button Release Information 


Z04 Section 5 


5.15. INT 33H, AX=06H -- GET BUTTON RELEASE INFORMATION 


Prior to Issuing INT 33H Upon Return from INT 33H 
High Low High Low 
AX AX 


BX BX 
CX CX Horz position at last release 


Vert position at last release 


SP SP 
BP BP 
SI SI 
DI DI 


Notes: **O=left button, 1=right button 
***Bit 0 represents left button, bit 1 is right button; 1=button down, O=button up 
****Count of button releases, in range of 0 to 32767, set to 0 after call 

Source: Microsoft Mouse User's Guide, page 182 

See Also: 5.12. INT 33H, AX=03H -- Get Position and Button Status 


5.13. INT 33H, AX=04H -- Set Mouse Cursor Position 
5.14. INT 33H, AX=05H -- Get Button Press information 


5.16. INT 33H, AX=07H -- SET MIN AND MAX HORIZONTAL POSITION 


Prior to Issuing INT 33H Upon Return from INT 33H 


Interrupt returns no values 


CX| Minimum position 
DX{|______Maximum position 


Notes: *Function restricts mouse movement to horizontal coordinates 
specified 
*lf min value is greater than max, the two values are swapped 
Source: Microsoft Mouse User's Guide, page 183 


See Also: 5.17. INT 33H, AX=08H -- Set Min and Max Vertical Position 
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5.17. INT 33H, AX=08H -- SET MIN AND MAX VERTICAL POSITION 


Prior to Issuing INT 33H Upon Return from INT 33H 
High Low 
AX Interrupt returns no values 
BX 


Minimum _ position 


DX 
SP 
BP 
Sl 
DI 
IP 
flags 
cS 
DS 
SS 
ES 

Notes: eFunction restricts mouse movement to vertical coordinates 
specified 


elf min value is greater than max, the two values are swapped 
Source: Microsoft Mouse User's Guide, page 184 


See Also: 5.16. INT 33H, AX=07H -- Set Min and Max Horizontal Position 


5.18. INT 33H, AX=09H -- SET GRAPHICS CURSOR BLOCK 


Prior to Issuing INT 33H Upon Return from INT 33H 


High Low 


Interrupt returns no values 


CX 


ES |Segment of pointer to screen/cursor masks 
Notes: Hot spot values must be within the range -16 to 16 
Source: Microsoft Mouse User's Guide, page 185 


See Also: 5.19. INT 33H, AX=0AH -- Set Text Cursor 
5.27. INT 33H, Screen and Cursor Masks 
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5.19. INT 33H, AX=0AH -- SET TEXT CURSOR 


Prior to issuing INT 33H Upon Return from INT 33H 


Interrupt returns no values 


Cursor type* 
Screen mask** 


DX 
SP 
BP 
Si 
DI 
IP 
flags 
cS 
DS 
Ss 
ES 
Notes: **0=software cursor, 1=hardware cursor 
¢**Screen mask if software cursor, otherwise scan line start for 
hardware cursor 
«***Cursor mask if software cursor. otherwise scan line end for 
hardware cursor 
Source: Microsoft Mouse User's Guide, page 187 
See Also: 5.18. INT 33H, AX=O9H -- Set Graphics Cursor Block 


5.27. INT 33H, Screen and Cursor Masks 


5.20. INT 33H, AX=0BH -- READ MOUSE MOTION COUNTERS 


Prior to Issuing INT 33H Upon Return from INT 33H 


Horizontal count 
Vertical count 


CS CS 
DS DS 
SS SS 
ES ES 
Notes: «Count values returned are the number of mickeys moved since 


the last call to this function. A mickey is 1/200 of an inch. 
*Count values are in range -32768 to 32767 


Source: Microsoft Mouse User's Guide, page 188 
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5.21. INT 33H, AX=0CH -- SET USER-DEFINED SUBROUTINE INPUT MASK 


Prior to Issuing INT 33H Upon Return from INT 33H 


Interrupt returns no values 


Notes: «Subroutine is called when any of the conditions whose bit is 1 is met: 


Bi 


Right button pressed 
Right button released 
5-15 [NOT USED 


*Subroutine is passed information as follows: 


Mask with condition bit set that triggered call 


| Bit _| 
0] 
Left button released 
4 
| 5-15 | 


X_| Horizontal cursor position 


X | Vertical cursor position 


i 


Source: Microsoft Mouse User's Guide, pages 189 to 190 


5.22. INT 33H, AX=0DH -- SET LIGHT PEN EMULATION ON 


Prior to Issuing INT 33H Upon Return from INT 33H 


Interrupt returns no values 


CS 
DS 
Ss 
ES 
Notes: Function causes mouse to emulate light pen, as follows: 
Pen is down when both buttons are down 
Pen is off screen when both buttons are up 
Source: Microsoft Mouse User's Guide, page 191 


See Also: 5.23. INT 33H, AX=0EH -- Set Light Pen Emulation OFF 
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5.23. INT 33H, AX=0EH -- SET LIGHT PEN EMULATION OFF 


Prior to Issuing INT 33H Upon Return from INT 33H 


Interrupt returns no values 


cS 
DS 
SS 
ES 
Notes: Function disables light pen emulation 
Source: Microsoft Mouse User's Guide, page 192 
See Also: 5.22. INT 33H, AX=0DH -- Set Light Pen Emulation ON 


5.24. INT 33H, AX=0FH -- SET MICKEY TO PIXEL RATIO 


Prior to Issuing INT 33H Upon Return from INT 33H 


Interrupt returns no values 


ieee) oar gee os el 
Horizontal ratio 
Vertical ratio 


CS 
DS 
SS 
ES 
Notes: *Ratio values must be in range 1 to 32767 
*Default horizontal value is 8 
*Default vertical value is 16 
Source: Microsoft Mouse User's Guide, page 193 
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5.25. INT 33H, AX=10H -- CONDITIONAL OFF 


Prior to Issuing INT 33H Upon Return from INT 33H 


High Low 


Interrupt returns no values 


Upper x screen coord 
Upper y_ screen coord 


Lower x screen coord 
Lower y screen coord 


cs 

DS 

SS 

ES 
Notes: Function defines region for updating; mouse cursor hidden when 

in this region, and you must use INT 33H, AX=01H to turn it back on 

Source: Microsoft Mouse User's Guide, page 193 
See Also: 5.10. INT 33H, AX=01H -- Show Cursor 


5.26. INT 33H, AX=13H -- SET DOUBLE SPEED THRESHOLD 


Prior to Issuing INT 33H Upon Return from INT 33H 


Interrupt returns no values 


Notes: *Speed defined in Mickeys per second; default is 64 


Source: Microsoft Mouse User's Guide, page 194 
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5.27. INT 33H, SCREEN AND CURSOR MASKS 


Effect of Screen and Cursor Mask Combinations: 


Screen mask bit | Cursor mask bit Resulting screen bit 


Ee ae cee De) ee en ee 
a eee Ee ee eee Se 
| 0 Unchanged 
a ee erode 


1 
1 
Screen Data for Character: 
Bit Number 
rf 15 slink control 1=blinking character 


15 inki 
12-14 Background cology 
Intensity control 1=high intensit 
-7 


8-10 Foreground color[ 
Pe Oe |e hnaracten 21 a 


Notes: “Bytes are stored in reverse order 
Source: Microsoft Mouse User's Guide, pages 165 to 166 
See Also: 7.25. CGA Character Attributes 


5.28. INT 33H, MOUSE DRIVER DEFAULT PARAMETERS 


@O 
bad 
+ 
ie) 
= 
fom 
if) 
oO 
= 


Mickey/pixel ratio (horz 


Min/max cursor pos (vert 


Source: Microsoft Mouse User's Guide, pages 176 to 177 


See Also: 5.09. INT 33H, AX=00H -- Mouse Installed Flag 


Function 

Cursor position 
nternal cursor flag et Means notdisplayed 
Graphics cursor 
Pe ee =e se |g bo 

nterrupt call mask 


ight pen emulation mode | Enabled ee eer er eee 
8 Ws ee ee as 


Mickey/pixel ratio (vert 16 to 8 Dat rece ee 
Min/max cursor pos (horz Set to maximum width of video mode 
Set to maximum height of video mode 


Section 
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5.29. INT 67H: EXPANDED MEMORY MANAGER FUNCTIONS SUMMARY 


Get status 

Get page frame address 

Get page count 

Allocate pages 

Map memory 

Deallocate pages 

Get version 

Save page map 

Restore page map 

Get handle count 

Get page count for a handle 

Get page counts for all handles 

Get map 

Set map 

Swap map 

Get size 

Get physical window array EEMS only 
Get system physical window array |EEMS only 
Map page into window EEMS only 
Get system map 

Set system map 

Swap system map 

Get map size 

Set standard mapping 

Set alternate mapping 

Deallocate initial pages 


Notes: *These functions work only if an Expanded Memory Manager (EMM) 
is active in the system. To check for EMM, see Advanced MS-DOS, 
pages 182 to 185. 
**First number is AH, second number (if any) is AL 


Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 442 to 443 
AST Rampage Technical Reference 
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5.30. INT 67H, AH=40H -- GET STATUS 
Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 


cs cs 

DS DS 

Ss Ss 

ES ES 
Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 

Error Codes) 

Source: Aavancead MS-DOS (Microsoft Press), Ray Duncan, pages 441 to 442 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 


5.31. INT 67H, AH=41H -- GET PAGE FRAME ADDRESS 
Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 
ee ees ee re 
Segment address of page frame 

| Cid 


Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 442 to 443 

See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.32. INT 67H, AH=42H -- GET PAGE COUNT 
Prior to Issuing INT 67H Upon Return from INT 67H 
High 


Unallocated pages 
Pees oe 


Low 


BP ee ee 
Total page count 


cS cs 
DS DS 
SS Ss 
ES ES 
Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, page 443 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 


5.33. INT 67H, AH=43H -- ALLOCATE PAGES 
Prior to Issuing INT 67H Upon Return from INT 67H 
Low 


High Low High 


AX 2 AGH ee, VAX 

BX BX 

4 aR TERESS (nea so aaeeeet ( ¢?, «| geen ncen einer (Ranerae ee neneaae| 
DX | ae ee es ee ee TOK 


SP SP 
BP BP 
Si Si 
Di DI 
IP IP 
flags flags 
cs CS 
DS DS 
SS SS 
ES ES 
Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 444 to 445 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.34. INT 67H, AH=44H -- MAP MEMORY 
Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 
Phys Page #** 


BX Logical page # 
2) 6 a nomena 
DX |__EMM page handle 
SP SP 
BP BP 
Sl S!/ 
DI DI 
IP IP 
flags flags 
cs cs 
DS DS 
Ss SS 
ES ES 
Notes: **00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 


***Must be in range 0-3 
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 445 to 446 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.33. INT 67H, AH=43H -- Allocate Pages 
5.56. INT 67H, Expanded Memory Manager Error Codes 


5.35. INT 67H, AH=45H -- DEALLOCATE PAGES 
Prior to Issuing INT 67H Upon Return trom INT 67H 


High Low 


cs cs 

DS DS 

SS SS 

ES ES 
Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 

Error Codes) 

Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 446 to 447 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.33. INT 67H, AH=43H -- Allocate Pages 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.36. INT 67H, AH=46H -- GET EMM VERSION 
Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 


Notes: **00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 
«**HO nibble is BCD-coded major version number, LO nibble 
is BCD-coded minor version number 
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 447 to 448 


See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 


5.37. INT 67H, AH=47H -- SAVE PAGE MAP 
Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 


cs CS 

DS DS 

Ss SS 

ES ES 
Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 

Error Codes) 

Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 448 to 449 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.33. INT 67H, AH=43H -- Allocate Pages 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.38. INT 67H, AH=48H -- RESTORE PAGE MAP 


Prior to Issuing INT 67H 


See Also: 


Upon Return from INT 67H 


High Low 


«Function is used after an INT 67H, AH=47H call 

**00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Advanced MS-DOS (Microsofi Press), Ray Duncan, page 449 

5.29. INT 67H: Expanded Memory Manager Functions Summary 

5.33. INT 67H, AH=43H -- Allocate Pages 

5.37. INT 67H, AH=47H -- Save Page Map 

5.56. INT 67H, Expanded Memory Manager Error Codes 


5.39. INT 67H, AH=4BH -- GET HANDLE COUNT 


Prior to Issuing INT 67H 


Notes: 


Source: 


See Also: 


Upon Return from INT 67H 


High 
iepeaet AUS ot Of ee ee 
Number of handles 


*00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 


Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 450 to 451 


5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.40. INT 67H, AH=4CH -- GET PAGE COUNT FOR HANDLE 
Prior to Issuing INT 67H Upon Return from INT 67H 
High 


Number of pages** 


Low 


Notes: **00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 
***Logical pages in range of 1 to 512 

Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 451 to 452 


See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 


5.41. INT 67H, AH=4DH -- GET PAGE COUNTS FOR ALL HANDLES 
Prior to Issuing INT 67H Upon Return from INT 67H 
High Low 


Number of handles 
aaa 


See eee ee eee anne pee ae er 
ES |Segment of pointer to empty arra’ ES |Segment of pointer to filled arra 


Notes: *Array is a 1024-byte area which will be filled with two words for each 
handle being used (first word is handle number, second is number of pages 
associated with it) 
**00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 


Error Codes) 
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 452 to 453 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.40. INT 67H, AH=4CH -- Get Page Count for Handle 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.42. INT 67H, AH=4EH, AL=00H -- GET PAGE MAP 
Prior to Issuing INT 67H Upon Return from INT 67H 
High Low 


Number of handles 
i 


eg ae ee ea aa eae eee 
ES |Segment of pointer to empty arra ES |Segment of pointer to filled arra 


Notes: *Array is a 1024-byte area which will be filled with two words for each 
handle being used (first word is handle number, second is number of pages 
associated with it) 
**00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 


Error Codes) 
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 453 to 454 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 


5.43. INT 67H, AH=4EH, AL=01H -- SET PAGE MAP 
Prior to Issuing INT 67H Upon Return from INT 67H 


High 


Low 


Notes: “Array is a 1024-byte area which will be filled with two words for each 
handle being used (first word is handle number, second is number of pages 
associated with it) 
**00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 


Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 453 to 454 


See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.44. INT 67H, AH=4EH, AL=02H -- SWAP PAGE MAP 


Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 


nana Man array ASC | | 
ui Vv 


OO 


ss SS 
ES [sagen of pomier io mrewious pase mamaria 


Notes: *Array is a 1024-byte area which will be filled with two words for each 
handle being used (first word is handle number, second is number of pages 
associated with it) 
**00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 


Error Codes) 
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 453 to 454 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 


5.45. INT 67H, AH=4EH, AL=03H -- GET PAGE MAP ARRAY SIZE 


Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 


cS cs 
DS DS 
SS SS 
ES ES 
Notes: *“00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 
***Size is in bytes and represents size of current page map array 
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 453 to 454 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.46. INT 67H, AH=60H -- GET PHYSICAL WINDOW ARRAY 


Prior to Issuing INT 67H Upon Return from INT 67H 


High 


Do eee rr eee 
ES ES |Segment of pointer to filled arra 
Notes: **00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 


***Size is in entries (four bytes per entry in array) 
Source: AST Rampage Technical Reference 


See Also: 5.29, INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 


5.47. INT 67H, AH=68H -- GET SYSTEM PHYSICAL WINDOW ARRAY 
Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 
ee | 


CS 
DS 
Pe Reape ae nee Po ae | 
ES ES |Segment of pointer to filled arra 
Notes: **00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 
+**Size is in entries (four bytes per entry in array) 
Source: AST Rampage Technical Reference 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.48. INT 67H, AH=69H -- MAP PAGE TO WINDOW 


Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 


Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 


Error Codes) 
Source: AST Rampage Technical Reference 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 


5.49. INT 67H, AH=6AH, AL=00H -- GET SYSTEM MAP 


Prior to Issuing-INT-67H Upon-Return from INT 67H 


High Low 


Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Source: AST Rampage Technical Reference 

See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.50. INT 67H, AH=6AH, AL=01H -- SET SYSTEM MAP 
Prior to Issuing INT 67H Upon Return from INT 67H 


High 


Low 


Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Source: AST Rampage Technical Reference 

See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 


5.51. INT 67H, AH=6AH, AL=02H -- SWAP SYSTEM MAP 
Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 


SI 
DI 


Offset of pointer to next page map 
Offset of pointer to empty arra 


IP 
flags 


CS ch a opt we 
DS |Segment of pointer to next page map 

ote c ey Pe ee 
ES |Segment of pointer to empty arra 


es ee | 
ES |Segment of pointer to previous page map 


Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Source: AST Rampage Technical Reference 

See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.52. INT 67H, AH=6AH, AL=03H -- GET MAP SIZE 
Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 


SS | | 
ES | 
Notes: **00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 


***Size of page map array in bytes 
Source: AST Rampage Technical Reference 


See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 


5.53. INT 67H, AH=6AH, AL=O4H -- SET STANDARD MAPPING 
Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 


CS CS 
DS DS 
SS Ss 
ES ES 
Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 
Source: AST Rampage Technical Reference 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.54. INT 67H, AH=6AH, AL=05H -- SET ALTERNATE MAPPING 
Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 


CS cS 
DS DS 
Ss Ss 
ES ES 
Notes: *00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 
Source: AST Rampage Technical Reference 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 


5.55. INT 67H, AH=6AH, AL=O6H -- DEALLOCATE INITIAL SYSTEM PAGES 
Prior to Issuing INT 67H Upon Return from INT 67H 


High Low 


CS cs 
DS DS 
SS SS 
ES ES 
Notes: *Q0=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 
Source: AST Rampage Technical Reference 
See Also: 5.29. INT 67H: Expanded Memory Manager Functions Summary 


5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.56. INT 67H -- EXPANDED MEMORY MANAGER ERROR CODES 


| _80H___|Softwareerror CT C(i‘C*Cis 
| _8iH _|Hardwareerror | CCCs 
| _83H___|Unallocatedorinvalidhande |  —ss—— 
| __84H __|Undefined function code =| Cis 
| 85H _|Outofhandes CT Cis 
|__ 88H ___[Pagecounterror = | Cis 
Requested zero pages Po 
| _8AH___|Nologicalpageforthishande [| ss 
|__8BH___[Physicalpage outside validrange{ 
|___8CH ___|Contextstackoutofmemory | ssi 
| __8DH___|Handle already hascontextstack | 
|___8EH __|Nocontextstackforthathande [ 
| __8FH [Undefined subfunction code [| ss 


Source: © Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 441 to 454 


— SECTION — 


6 


Microsoft 
Windows 
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6.01. RESERVED SYSTEM KEYS 


Used by System Use in Menus |Use in Dialogs 
No equivalent | Alt + Tab Selects active window from top down X ee ea 
[Alt+ Shft+ Tab [Selects active window frombottomup ss {| = XC Ci CCCid 
| No equivalent |Alt+ Spacebar [Selects System menu ofactivewindow ss || CX CUT C“‘idLSC CCS 
10,10H to O,32H/Alt+ letter _—s[Selectsmenufromactivemenubar | eT C—“‘LSNNOOOOC#CN“(’NN$N§N’NN’NNC YJ 


<)>< 


| O,6BH Alt+F4** |Closeswindow TX 
| 0,6CH_ _|Alt+F5** ss [Restoreswindow TX 
| 0,6EH [Alt+F7** Ss [Moveswindow XO 
| 0,6FH _|Alt+Fa** |Sizeswindow XK 
| 0,70H__JAlt+F9** Shrinks window TX 
| 0,71 _JAlt+F10°*___Enlargeswindow EX 
| No equivalent |Alt+Escape*”__|Selects next application S| XT 
No equivalent |Ctr+Escape** [RESERVED OX 


| No equivalent [Shft+Escape** [Selects system menuofactivewindow | == XS] CCizszC 
| 0,44H  [Fi0**————s[Selects system menuofactivewindow ss [| CXCOUTC“‘CC‘LSOOOOC*C#C#Cé«s 
|04BH  |Left* _———s[Selectsmenutoleftofcurrentone sss | CU CXC 
| 0,4DH_ [Right” ss |Selectsmenutorightofcurrentone | CT CC XCUC‘C‘C‘dC 
| _0,48H_ [Up*_s'Selectscommandabove currentone | tt t(‘i‘id CXC 
| _0,50H_  |Down*____s|[Selectscommandbelowcurrentone | tC CXC 
| 13H |Enter_——sInvokesselectedcommandoraction sso | CC‘ UCXCCUTC CXC 
| iBH [Escape ——s—s|Cancelsmenuordialogbox CT C“‘CC*LSOOUOCX.OUTUU UX CO 
Tab [Selects active controlfromtopdown | CCX 

No equivalent |Shift+ Tab [Selects active control frombottomup sss} CC (‘itttdTCC“‘i‘LSOOCXCS 
Invokes default action (defaultpush button) | CT CCC“‘iC‘iLSOOCXOCOC 


Version Info: **Applies only to versions of Windows beginning with 2.0 


<p>< 


Notes: *Any direction key of this type should not be redefined 
Source: Microsoft Windows SDK Application Style Guide 2.0, pages 44 to 45 


See Also: 1.23. IBM Extended Character Codes 
6.02. Recommended Keyboard Actions 
6.05. Recommended Mouse Usage 


6.02. RECOMMENDED KEYBOARD ACTIONS 


Recommended Windows Action 

Move to previous item (right to left, bottom to top 
Insert contents of Clipboard atcursorposition | sid 
[Move selecteditemto Clipboard CT —‘“‘CS*S™*™*~*~*~™SC—~s@Y 


OSH Tab 


Was = | 
Shift+Tab 
13H Enter 


0,53H 


Shft + Up* Extend selection up from current item Extend current selection up 
No equivalent {Shft + Down* Extend selection down from current item Extend current selection down 


|Leave selection intact, move in indicated direction [| 
|Add to discontinuous selection moving in direction [| 
po Delete charactertoright 
aes 


a 


PENNS ce ee oe ee ee 
[Next section (pane) within application 
|Previous section (pane) within application | 
[Next child or document window within application | 
Previous child or document window within application] 
BE he ee er ig 
ESSE Se 
eal 
Eee SUES, ter ee 
Pr ae ee el 


— 


(Continued) 
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Table 6.02. Continued 


Recommended Windows Action 
Key Code 


Shft+PgUp™* 
Shft+PgDn*™* 


Alt+Backspace** 


ove selection up one screen 
Move selection down one screen 


lear to end of line 
Ce Move to top of current screen 


Move to bottom of current screen 


Ciri+Delete** 


Version Info: **Applies to versions of Windows beginning with 2.0 only 


Notes: *Any direction key of this type should not be redefined 
Source: Microsoft Windows SDK Application Style Guide 2.0, pages 46 to 49 
See Also: 1.23. IBM Extended Character Codes 


6.01. Reserved System Keys 
6.05. Recommended Mouse Usage 


6.03. VIRTUAL KEYS 


Escape key (Esc 


Source: Microsoft Windows SDK Programmer's Reference 2.0, 
pages 280 to 281 
See Also: 6.01. Reserved System Keys 


6.02. Recommended Keyboard Actions 


6.05. Recommended Mouse Usage 
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6.04. WINDOWS TERMINAL -- VT52 KEY EMULATIONS 


| CSSCSC‘“CSC*Nmeeric keypad O (insert) = | ON 
| Sst ~—SSCS*dNumeerickeypadii(end) = | ON 
| C2 ~SSS*Numeeric keypad 2 (down) | CON 
PCS SSSCSCSC~S~C*dNmeeric keypad 3 (PgDnn) | CON 
PC SCdNumerric keypad 4 (left) |, CON 
a 

[CST SCSCSC*dNumeerric keypad 6 (right) ss [| = SOON 
Pp CCZSCSCdNumeric keypad 7 (home) | SOON 
| SC BSC*Numerickeypad8 (up) —s| SCN 
PC SCC_C[Nurmerric keypad 9 (PgUp = FON: = 4 
| CC SCSCCSCSCS™C™~C*dNmegrickeypand- Cid COON 
| CsSCSCSCSCSC_CsC Numeric keypad * (prtscr fe ONE | 
| ~—S—S——S(Numerickeypad. (delete) | = ==ON if 
| Enter ~——s[Numerickeypadplus | SCN 
| inserting End CF 
|__Deleteline — [PgDn_ sd OFF 

IPgUp 


Notes: Keys listed are for IBM PC compatible keyboards only 

Source: Microsoft Windows Desktop Applications User's Guide 2.0, 
pages 89 to 90 

See Also: 6.01. Reserved System Keys 


6.02. Recommended Keyboard Actions 


6.05. RECOMMENDED MOUSE USAGE 


Recommended Usage 


Move left one character 


Shift + click Extend current selection to new release point |Extend current selection to new release point 
Control+ drag || ©... [Allow discontinuous selection; add addition selection 
Control+click |{ = ss Toggle: delete or restore selection 

Source: Microsoft Windows SDK Application Style Guide 2.0, pages 53 to 55 

See Also: 1.23. IBM Extended Character Codes 


6.01. Reserved System Keys 
6.02. Recommended Keyboard Actions 


PC Sourcebook 


6.06. WINDOWS OPERATING ENVIRONMENT FILES 


Optional Files: 
Windows clipboard program 


Windows clock program 
| CONTROL.EXE a1 pro Xx Xx 
X_| xX 
Printer control file (* is port name 
Source: Microsoft Windows 2.03 disks 
See Also: 6.07. Windows C Programming Library Files 

6.08: Windows Development Utilities 
6.07. WINDOWS C PROGRAMMING LIBRARY FILES 
[WIN8S7EM.LIB_|8087, extended memory library | |X 


Source: Microsoft Windows SDK Programming Tools 2.0, page 17 


See Also: 6.06. Windows Operating Environment Files 
6.08. Windows Development Utilities 
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6.08. WINDOWS DEVELOPMENT UTILITIES 


DIALOG.EXE Creates and edits Windows dialog boxes Ee eee 


i 
INEWFON.EXE __|Converts version 1.03 fonts to 2.01 orlater style] [| X_ | 
Displays allocated blocks in Windows globalheap) X | | 
(ICONEDIT.EXE [Creates andedits Windowsicons | CX CCX CS 


m 
bd 
m 
aa 
s) 
Fad 
tm 
< 
fri 
Q 
g 

a 
n 

m 
x 
m 
D 
> 
@O 

feb) 

Qa 
Q 

5 
Q 

3 

2 
a 
3 

x 


x< 
< 


KERNEL.EXE Debugging executable for kernel libra 
Symbolic debugging information for kernel library 


— 


LINK4.EXE Creates executable Windows applications 
MAKE.EXE Automated file maintenance uiilit 


K — - 

IB.EXE Creates and maintains library files 
MAPSYM.EXE Creates symbol files for symbolic debugger 
R 


ERNELS 

RC.EXE 
CPP.EXE 
SER.EXE 


Randomly allocates memory in global heap 
WINTOOL.EXE | 


WINSTUB.EXE Warning message for non-Windows environs. xX 


Notes: Additional utilities are available directly from Microsoft and the 
Microsoft-supported conference on Genie 


Source: Microsoft Windows SDK 2.0 disks 


See Also: 6.06. Windows Operating Environment Files 
6.07. Windows C Programming Library Files 


6.09. EXTENDED ANSI CHARACTER CODES 


Dec | Hex | Octal Bina Name Character 
|__ 8} 08] 10/0000 1000 |Backspace | CtCisiz 
pa Oh: 09) 11 M000 1001 tabs = I 
|_13| OD] 15]0000 1101 |Carriageretun | 
| 33] 21{ 41] 0010 0001 |Exclamationpoint | 


| 34] 22] 42/0010 0010 [Quotationmark Ff 
35 
| 36] 24] 44/0010 0100 |Dollarsign 
| 38] 26] 46/0010 0110 [Ampersand | 
| 39] 27] 47/0010 0111 |Apostrophe | 
| 40] 28] _50[ 0010 1000 [Opening parentheses | (| 
| 41] 29] 51[ 0010 1001 |Closing parentheses | ss) 
| 42] 2A] 520010 1010 jAsterisk 
| 43] 2B] 53/0010 1011 |Plussign + 
| 44f act 54/0010 1100 |Comma 
| 45{ 2D] 550010 1101 |Hyphen 
| 46] 2E] 56,0010 1110 [Period 
| 48] 30] 60] 0011 0000 {Zero 
| 49) 34] 610011 0001}One 


= 


| 53] 35] 65/0011 0101 [Five 
| 54] 36] 660011 0110 |Six 
| 56} 38] 70; 0011 1000 |Eight | 
| 57] 39] 710011 1001 |Nine 
| 58] 3A] 72}0011 1010 |Colon 


(Continued) 
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Table 6.09. Continued 


| 59] 3B] 73} 0011 1011 |Semicolon | 
| 60] 3C|__74/ 0011 1100 |Lessthansign | 
Equal sign ee, | 
| 62] 3E] 76/0011 1110 |Greaterthansign S| > 
| 64{ 40] 100] 0100 0000 |Commercialatsign | = @ 
65 
| 66] 42] 10210100 0010 {Capital CCB 
| 68] 44) 10410100 0100 |CapialD | CO 
| 69] 45] 1105/0100 0101 |CapitalE | CE 
iol 48) fet 0100 770 teaptal fF 
| 74} 47] 10710100 0111 |CaptalG TCG 
Fat —aal—t of o100 1000 [Cepia [--—# 
| 73] 49 1411/0100 1001 {Capitall 
| 74] 4A] 14210100 1010 [Capital 
En a — —E——E 


n 


= 


| 76! 4C| 14 0100 1100 |Capital L 
| 77|_ 4D] 115[0100 1101 [Capital M Ss 


| 78] 4G] 11610100 1110 |CapitalN | UN 
| 79] 4F] 1417/0100 1111 [Capital CO 
| 80] 50] 1420/0101 0000 |CapitalP CT CP 
| 81] 54] 12110101 0001 |CapitalQ CQ 
| 82} 52] 122/0101 0010 |CapitalR | CR 
|__ 83] 53] 12310101 0011 {CapitalS TS 
| 84) 54] 12410101 0100|CapitalT | TT 
| 85] 55] 4125/0101 0101 {Capital 
| 86] 56} 1126/0101 0110 |CapitalV CV 
84 $7127, 0101 Or tCapiial WW 
S6{ BS 130, OtoT “000 wap 
i 0101 1001 [Capital Y 
sof eat ta2f otot toto fCapialz [7 — 
| 91] 5B] 133] 0101 1011 [Opening bracket_ | TT 
| 95] SF] 13710101 1111 |Underscore | 
| 96] 60] 14010110 0000|Grave | 
| 97] 61] 14110110 0001 [LowercaseA | 
|_98| 62] _142/0110 0010 |LowercaseB | 
|_ 99] 63] __143]0110 0011 |LowercaseC | 
| 100] 64] 14410110 0100jLowercaseD | 
| 101] 65] 14510110 0101 |LowercaseE | 
| 102] 66] 146) 0110 0110 |LowercaseF | 
| 103] 67] 147/010 0111 |LowercaseG_ | 
| 104] 68] _150/0110 1000|LowercaseH | 
| 105] 69] 15110110 1001 |Lowercase! | i 
| 106] 6A] 1452/0110 1010 |LowercaseJ |G 
| 107] 6B] 15310110 1011 [LowercaseK | KK 
| 108] 6C} 15410110 1100 |LowercaseL | 
| 109] 6D] __155]0110 1101 [LowercaseM | em 
| 110] GE] 156]0110 1110LowercaseN Pn 
| 414] GF] 4157/0110 1111 [LowercaseO_ | 
| 112] 70] 1600111 0000 |LowercaseP | 
| 113] 71] 161) 0111 0001 |LowercaseQ_ | 
| 115] 73] 163/0111 0011 |LowercaseS_ |S 
| 117] 75{ 165] 0111 0101 [LowercaseU | 
| 119] 77] 167} 0111 0111 |LowercaseW_ | lw 
| 121) 79] 17110111 1001 {LowercaseY | 
| 123] 7B] 173/0111 1011 [Openingbrace_ | 
| 124] 7C]__174/ 0111 1100 |Verticalline | 
| 125] 7D]__ 1750111 1101 |Closingbrace | 
| 128) 80] 200} 1000 0000|Box 
| 129) 81] 20111000 0001 |Box 


(Continued) 
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< 


N 
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Table 6.09. Continued 


| 130[ 82) 202/1000 0010|/Box ss —“‘(‘séiC*rLSOOOOOOCCd 
| 132[ 84| 204)1000 0100{Box ss —“‘aRSOCO*OC*C*C*;*C*#*(‘(SCOC” 
| 133] 85] 205/1000 0101/Box CT C(“‘CSC‘*dzC 
| 1347 86] 20611000 0110 [Box —C(‘id;St Cid 
| 135] 87] 2071000 0111/Box ss —“‘iRSSC*é‘“‘(®’SNNC(‘éz 
| 136] 88 2110/1000 1000/Box ss —(“‘sLSOS”*;*”;”™”™OOCCdz 
| 137] 89} 21111000 1001[Box CdS C“‘CSC‘*ds 
| 138] 8A; 21211000 1010/Box ss —“‘ésL:CSOSO*C*#*#*#*#C#(C;C;#(C‘édz 
| 139] 8Bl_ 21311000 1011/Box Cd“ CC“‘CCCOC‘*C 
|. 140] 8C|_ 21411000 1100/Box ss —“‘icLSSSOSCSCOC*;*;*;*;C;C‘éz 
| 141] 8D] 215/1000 1101[/Box ss t—“‘icLSOCOCOCCCd 
| 142] 8eEl| 21611000 1110|[Box CCCs” 
| 143] 8FL 2717/1000 1111[Box CT Cd 
| 144] 90] 220/1001 0000[Box CT 
| 145] 91] 22111001 0001 |Box, CT 
| 146] 92! 22211001 0010|Box, 
| 147| 93] 22311001 0011 |Box 
| 148] 94) 22411001 0100|Box 
| 149] 95] =225/1001 0101 |Box 
| 150} 96] 226/1001 0110 |Box, 
| 151} 97) 227/1001 0111 |Box 
| 152] 98] 2301/1001 1000|Box 
| 153] 99] 2314/1001 1001 [Box 
| 154] 9A] 232/1001 1010 |Box, 
| 155] 9B] 233/1001 1011 |Box 
| 156] 9C] 234/1001 1100 |Box, 
| 157] 9D] 235/1001 1101 |Box 
| 158] 9E} 236/1001 1110 |Box, 
159) OF) 237/ 1001 19 1t [Box | 
| 160] AO} 240/1010 0000 |Blank 
| 161] Ai] 241] 1010 0001 |Opening exclamation [| 
| 162] A2| 24211010 0010 |Centsign TCs 
|_ 163] A3] 243/1010 0011 |Poundsign Cd 
| 164] A4] 2441010 0100} tC Ci‘Csiz 
| 165] AS} 245/1010 0101 |Yensign 
| 166] AG] 246) 1010 0110 |Verticalline | Cd 
| 167] A7|_247/ 1010 0111 |Sectionsymbol | 
| 168] A8]_ 250} 1010 1000 |Diaeresis symbol | CCid 
2511 1010 1001 | Copyright symbol 
170} AA} 252)1010 1010 |Underlineda | CCCSCids 
|171{ AB] 253/1010 1011 |Muchlessthan, [Cd 
| 172] AC] 254/1010 1700, —  C“(‘i;SCC‘“‘(’TCC‘é*C 
| 173) AD] 255/1010 1101|Hyphen 
| 174] AE] 256/1010 1110 [Registered symbol | sd 
| 175] AF] 257/1010 1111 |Macronsymbol ss] 
176] BO} 260] 1011 0000 | Degree symbol 
| 177| Bil 2641/1011 0001 |Plus/minus symbol | id 
| 178{ B2] 262) 1011 0010|Superscript2 | C‘C;C*d 
| 179| B3] 263) 1011 0011 [Superscript3 | Cti‘Cid 
|. 180] B4] 264/1011 0100[Acute accent | CCsCisCS 
| 181{ BS] 265/1011 0101 [Mu CCCs 
| 182] Bé] 266] 1011 0110 |Paragraphsymbol = | Cd 
| 183| B7| 26711011 0111 [1 to2upperright | Cd 
| 184] Bs 270) 1011 1000 |Cedillasymbol | CCsCisdzS 
| 185] Bol 27111011 1001 |Superscripti | Cid” 
| 186 BA] 272/1011 1010 |SuperscriptO | Citi‘CsCid 
| 187[ BB] 273) 1011 1011 [Muchgreaterthan | 
| 188| BC{ 274/1011 1100[One-quarter TCC 
| 189[ BD] 275[10111101 [One-half 
| 190[ BE] 276]10111110|Three-quarters [| C 
| BF] _277| 1011 1111 |Opening question mark | 
|_300/1100 0000|GraveA_ 
3041/1100 0001 [AcuteA_ Cd 
a aes 


A 
1100 0110 |Dipthong AE inna 
1100 0111 |C cedilla eee 
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Table 6.09. Continued 


| 200] C8} 31011100 1000|GraveE 
| 201} C9} 31111100 1001 [AcuteE | 
| 202} CA} 312] 1100 1010 |CircumflexE | 
| 203] CB} 313} 1100 1011 |UmlautE 
| 204{ CC] 31411100 1100|Gravel 
| 205} CD] 315] 1100 1101 [Acute| 
| 207] CFI 31711100 1111 |Umiauth | 
| 208] DO} 320/1101 0000{ 
| 209] D1] 32111101 0001 |CircumflexN | 
| 210] D2} 322] 1101 0010 |GraveQ | 
| 241| D3] 32311101 0011 [AcuteO | 
| 212] D4] 32411101 0100|CircumflexO | 
| 213] D5] 325] 1101 0101 [CircumflexO | 
| 214] D6] 326) 1101 0110 |UmlautO 
| 245] D7] 8327/1101 0111 [Box 
2161 Del 3301 1101 1900 tSlashed zero} f 


RQ4q)l44n4d 4004 
Livi ivul Grave U 


219 pa] 333] tot 1011 [oreumnaca | 
| 220] DC] 334) 1101 1100 |UmlautU | 
| 221] DD] 335) 1101 1101 [AcuteY 
222) {DE 3836) 14011110 fe 
Bee) Es BE rd Ee (2 ee Se ir 
| 224) £0] 340) 1110 0000 |Gravea | 
| 225] Et] 34111110 0001 |Acutea 
| 226] 2} 342] 1110 0010 |Circumflexa | 
| 227| 3] 343)1110 0011 |Circumflexa | 
| 228] E4] 34411110 0100 {Umiauta | 
229 ES} _ 345 1110 Ott ta 
| 230] £6] 346] 1110 0710 [Dipthong ae 


pga eal aso 1 10-1000 [Grave 
| 233] E9] 35111110 1001 |Acutee | 
| 234] EA] 352) 1110 1010 |Circumflexe | 
| 235] EB] 35311110 1011 |Umiaute 
| 236) EC} 354) 1110 1100 |Gravei_ | 
| 237] ED] 355/1110 1101 |Acutei 
| 238) EE} 356, 1110 1110 [Circumflexi | 
| 239] EF] 357/1110 1114 [Umiauti 
| 32401 | JF). 2260) 1111 0000,|) se 
| 24i] Fi] 361] 1111 0001 [Circumflexn | 
| 242} Fe] 362) 1111 0010 |Graveo_ 
| 243) FS] 363] 1111 0011 [Acuteo 
| 244] Fl 36411111 0100 |Circumflexo | 
| 245] FS] 365] 1111 0101 [Circumflexo | 
| 246] FG] 366] 1111 O110[Umlauto 
Be ed Rd a Ce 
| 248) F8) 370) 1111 1000|Slashedzero(0) | 
| 249] FO] 37111111 1001 |Graveu 
| 250] FAL 372/1111 1010 [Acuteu 
| 251] FBI 373] 1111 1011 [Circumflexu 
| 252] FC] 374) 1111 1100[UmlautU 
| 253] FD] 375] 1111 1101 [Acutey 
BT SR Ee 
| 255) FF] 377] 1111 1111 [Umlauty 


Source: Microsoft Windows SDK Programmer's Reference 2.0, page 121 


See Also: 1.21. ASCII Character Set 
1.22. IBM ASCII Character Set 
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6.10. WINDOWS EXE FILE FORMAT 


The Overall Layout of the File Looks Like This: 
| 0(0) | 32bytes [Old-styleEXEheaderinfo 


The Layout of the New-Style EXE Information Section Looks Like This: 
| 0(0) | Word  [Signatureword CC‘ EN Ci‘“‘(CSNCOCOC*C*C‘*CS 
| 3(3) | Byte _[Revisionnumberoflinker CT C“‘CNCOCOC*C*#C#C#C#C*C*‘“‘(®’TCNSNCO#C#C#‘Céd”z 
| 4(4) | Word |Offsetofentrytable  —SCSSCSC«C (Relative to. beginning of this section ofheader) 
| 6(6) | Word _|Numberofbytesinentrytable ss] C“‘(CSOCOCOCOCO*#*#C#C“(‘®’TNCN’NSNYN’Y’N’N’N’YC:SCOSQN 


O0000H = NOAUTODATA 
0001H = SINGLEDATA (solo} 

0002H = MULTIPLEDATA (instance) 
2000H = Errors detected at link time 
8000H = Library module 


| E(14) | Word _|Segment#ofautomaticdatasegment | CsC‘CsCis 
|.14(20) | Dblword [CSIP 
| 18,(24) |) Dbiword = |SS:SP | 
| 1C (28) | Word __|#entriesinsegmenttable | Cd 
| 1E (30) | Word __|[#bytesinnonresident-nametable [| Cd 
Relative to beginning of this section of header 
Log [base 2] of the segment sector size 


Must be 0 


Versic.: Info: Applies to Windows 2.0 and Windows 386 
Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 645 to 648 
See Also: 2.42. EXE File Header 


2.43. COM Program Layout 


6.11. TAG IMAGE FILE FORMAT (TIFF) 


Header and Directory Format: 


Offset Field Size Field Description 


0 (0) 8 bytes | Header Byte order 4949H=least to most; 4D4DH=most to least 
Word Version 2AH (version 42) 
Dbl word Pointer to first IFD 


A(10) {Varies {Image file directory |Word Number of directory entries {Must begin on word boundary 
First directory entry 
12 bytes eachj Additional directory entries 
Pointer to next IFD 
ae eee! 


See below for format 


See table below 


| 0(0) [Word |Tag —Ss—s—s«d(Seelagtable,below 
1=bytes 
2=ASCIIZ string 
3=short (16-bit unsigned integers) 

4=long (32-bit unsigned integers) 

5=rational (2 longs: first is numerator, second is denominator 
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Table 6.11. Continued 


Tags: 
| _Tay_ | Tye | Name | CAllowable Values, Comments Cid 
1=full resolution image data (requires image width, image length, strip offset) 
2=reduced resolution data (requires image width, image length, stri 


101 (257) {Short _|Image length Length of image, in pixels (rows 
102 (258 default=1 


103 (259) ;Short j|Compression 1=no compression, but tightly packed (default) 
2=CCITT Group 3 compression 
106 (262) |Short |Photometric interp. |O=min sample value is white, max sample value is black, ali other grey 
1=min sample value is black, max sample value is white, all other grey 
2=RGB; min and max sample values control intensity 
(planar configuration affects stored order) 
3=hue, saturation, brightness 


3=1-dimensional modified Huffman run length encoding 
107 (263) Thresholding 1=bilevel ‘line art’ scan (default) 


2="'halftone' or ‘dithered’ scan (bits 
108 (264) {Short {Cell width 


If thresholding=2, this is width of dithering matrix in 1-bit samples 
| 109 (265) |Short _|Cell length _{If threshoiding=2, this is iength of dithering matrix in 1-dit sampies 


1=most significant bits of byte filled first (default) 
2=least significant bits of byte filled first 

For each strip, the byte offset of that strip 

112 (274) |Short |Orientation 1=first row at top, first column at left (default) 

2=first row at top, first column at right 
3=first row at bottom, first column at right 
4=first row at bottom, first column ait left 
5=first row at left, first column at top 
6=first row at right, first column at top 
7=first row at right, first column at bottom 
8=first row at left, first column at bottom 


3=color (other values allowed 


Default=0 | 
Default= 2**(bitspersample)-1 | 
Number of pixels per inch 
11C (284) |Short {Planar configuration] 1=samples stored contiguously; single image plane 
2=samples stored in separate sample 
| 41D-(285) JASCIIZ | Name of page =| 
Offset to top side of image on page, in inches 


Notes: *Tags with a value of 8000H (32768) or higher are reserved for user-defined information 
*The entries for image file directories must be sorted in ascending order by value of the tag 


Source: Tag Image File Format Draft (22 October 86), pages 2 to13 


See Also: 6.13. Windows Paint File Format 
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6.12. DYNAMIC DATA EXCHANGE PROTOCOL 


WM_DDE_INITIATE Request start of conversation |sparam = not used 
lparam = aDDEServerlD (atom specifying application class name) 


WM_DDE_ACK Acceptance of prev. message jSparam = not used 

For WM_DDE_INITIATE: 

Iparam = aDDEID (atom specifying data item or topic involved) 
wStatus (high bit set specifies acceptance) 

For WM_DDE_EXECUTE: 

param = hCommands (handle to data item containing commands) 


wStatus (high bit set sp ecifies ae 


cfFormat (valid clipb ard format LO 
hDDEData (handle to shared wall containing data)* LO 
hDDEData (handle to shared memory containing data)* LO 
hOptions (handle to shared memory obiect)** LO 
lparam = aDDEID (atom specifying data item no longer needed) 
null atom cancels all requests LO 
command string [as if typed from keyboard LO 


Notes: **Data items are stored in shared memory in this format: 
Word fACKRequired bit 15 set to 1 requires acknowledgement 
fClientRelease bit 13 set to 1 client should free data object after examining 
Word wFormat clipboard type of data object 
Varies Data in clipboard format 
«**Options are stored in a shared memory object in this format: 
Word fACKRequired bit 15 set to 1 requires acknowledgement 
fNoData bit 14 set to 1 indicates server should send null hDDEData ‘alarms’ 
Word wFormat clipboard data type preferred by client 


Source: DDE-Protoco! Definition (15 Oct 86) pages 1-8 to 8-8. 
Microsoft Systems Journal, 
2 (5), page 16 


6.13. WINDOWS PAINT FILE FORMAT 


p10) Word __ te 1441 Key#1 (version of paint program used to create file 
Key#2 (version of paint program used to create file 
stg) wera Width of bitmap (in pixels 


Se ie eee 
mgr Wot ee 
| _C(12) [Word | dX aspect ratio of printer at creation time 
| (14) [Word | CY aspectratio ofprinteratcreationtime 
| 10(16)_ [Word | Width of printerinpixels 
| 12(18) [Word | Height of printer in pixels 

|_14(20) [Word | Used for checksum calculations 
| 16 (22) [Word | «Used for checksum calculations 
| 18(24) [Word | Checksumofheader 
pet M26) | Word, 2 | s SRESERVED 
| 1C (28) [Word | PRESERVED 
| 1E (90) [Word | RESERVED. 
| 20(32) [Varies | Bitmap 


Notes: °A paint file (version 1.01) consists of a 32-byte header, as described above, 
followed by bitmap organized as scan lines. The total size of the bitmap will be 
=WidthOfBitmap x HeightOfBitmap/8. 

*The third through tenth fields in the header are determined by calling 
GetDeviceCaps(). 
*Paint files in Windows 2.03 use a different format 
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Source: Unpublished document from Microsoft University Windows Seminar 


See Also: 6.15. Clipboard Formats 
6.52. METAFILEPICT Structure Format 
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6.14. FONT FILE FORMAT (VERSION 1) 


dfType Word Font file type LObitO=0 (raster type file) 


LObitO=1 (vector type file) 

LObit3=1 (bitmap in memory) 

HO=0 (GDI realized standard font 
idfPoints ss [Words [Nominalpointsizeforbestlook = | C—“‘“C;CS™SC;*™*;C*C*C*C*C*C‘*S 
ldfAscent ss [Word | Distfromtopofchartobaseline | C“‘(‘CSC*;*C*C*C‘*C 
dfinternalLeading [Word _|Areainside dfPixHeight foraccentmarks, [| Cissi‘“‘“‘CSSC*‘*dC” 
Extra leading requested between rows ee ae ean! 


dfWeight Weight of character Value 1-1000 (200 is normal) 
dfiCnarSet Character set used FF (255) = IBM PC char set 


te d 
Width of all chars for raster fonts O=variable width 
Height of grid for vector fonts Size at which font was digitized 
Height of the char bitmap for raster fonts 
dfPitchAndFamily |Byte Pitch and family of font LObit=1 (variable pitch) 
LObit=0 (fixed pitch) 
HO4bits=0000 (FF_DONTCARE) 


HO4bits=0001 (FF_ROMAN) 
HO4bits=0010 (FF_SWISS) 
( 
( 


HO4bits=0011 (FF_MODERN) 
HO4bits=0100 (FF_SCRIPT) 
HO4bits=0101 (FF_DECORATIVE 


IdfMaxWidth__|Word__ [Maximum pixel width of any charinfont_ [| 
dfFirstChar___ [Byte | Character code offirstchardefined S| 
ldfLastChar_ [Byte __—[Charactercode oflastchardefined_ | 
|dfDefaultChar_ [Byte _—|Character to substitute for missingchars_ [| 
|dfBreakChar__—([Byte__|Character usedtodefinewordbreaks | 


dfFace {Dbl word |Offsetintiletofacenamestring S|] 
\dfBitsOffset___[Dbl word_|Offsetinfiletobeginningofbitmap =| 


dfCharOffset Offset in bitmap rows to each char in set For variable spaced raster fonts 
For fixed spaced raster fonts 
Offset in bitmap to string for each char in set |For fixed spaced vector fonts 


Word Offset in bitmap to char strokes for each char | For variable spaced vector fonts 
Word Pixel widih of the character 
Name of typeface ASCIIZ string 


Name of device font was designed for ASCIIZ string 
Bitmap containing font data Each row must start on word bounda 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 639 to 645 


6.15. CLIPBOARD FORMATS 


Metafile picture display associated with a private format 


CF_SYLK Microsoft SYLK data interchange format 

CF_TEXT Null-terminated text (ASCIIZ string 

Source: Microsoft Windows SDK Programmer's Reference 2.0, page 423 
See Also: 1.17. Common String Formats 


6.16. MetaFile Format 
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6.16. METAFILE FORMAT 


MetaFile Header: 
Field Allowable Values 


| Fie 
Dbl word 


L 
|mtHeaderSize _[Dblword |Headersize 
ImtNoObjects___ [Dbl word [Total number ofobjects | 
[mtMaxRecord _[Dblword |Sizeoflargestrecord | 


MetaFile GDI Function Records: 
rdFunction Dbl word |Magic Number of Function Arc 
0418H Ellipse 

0415H ExcludeClipRect 
0419H FloodFill 

0416H IntersectClipRect 
0213H LineTo 

0214H MoveTo 

0220H OffsetClipRgn 
0211H OffsetViewportOrg 
020FH OffsetWindowOrg 
061DH PatBit 

081AH Pie 

041BH Rectangle 

0127H RestoreDC 

061CH RoundRect 

001EH SaveDC 

0201H SetBkColor 

0102H SetBkMode 

0103H SetMapMode 
041FH SetPixel 

0106H SetPolyFillMode 
0105H SetRelAbs 

0104H SetROP2 

0107H SetStrectchBliMode 
0108H SetTextCharExtra 
0209H SetTextColor 
020AH SetTextJustification 
020CH SeitWindowExt 
020BH SetWindowOrg 
SetViewportExt 
SetViewportOrg 


rdParm# Var. words | Parameter(s) for function Variable number of words, each containing a parameter 


MeiaFile Object-Creation Records: 


Fiekd Allowable Values 
Dbl word _|Size of this record 


Dbl word [Object creation ID 012DH 
index into table to location of object 


MetaFile CreatePen Records: 
5 (size in words 
0230H 
irdParm —ss«|_~—SsSSS«(LOGPENstructure =—s—sSSS«s| See 6.50. LOGPERN Structure Format 


MetaFile CreateFont Records: 
[rdParm dT SSSSC«dELOGFONTstructure ss C«[Se@ 6.49. LOGFONT Structure Format. 


MetaFile CreateBrush Records: 


Field [ Size | ——Ss—=CDescription ~— | CC*C*~“‘CS™CAlowat@ble Values, 
rdFunction 0232H 
[rdParm | ~SSSSC*S[LOGBRUSH structures See 6.48. LOGBRUSH Structure Format 


(Continued) 
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Table 6.16. Continued 


MetaFile CreatePatternBrush Records: 
CreatePatternBrush ID 


Bitmap consists of: bitmap header, 9 unused words, then 
bmType Bitmap type 
bmWidth Bitmap width 


bmHeight Bitmap height 

bmWidthBytes Bytes per raster line 

bmPlanes Number of color planes 

bmBitsPixel Number adjacent color bits per pixel 
bmBits Pointer to bit values 

bits Actual bits of pattern 


MetaFile CreateRegion Records: 


|rdParm Region 


MetaFile TextOut Records: 
| __ Fied | Size | —siDescription | CC“‘(CSCCAilowable Values id 


TextOut info TextOut info consists of: 


count Length of string 
fistring The string 
The y value of string's starting point 
The x value of string's starting point 
MetaFile Polygon Records: ee So 


Polygon info Polygon info consists of: 


Number of points in polygon 
A list of the individual points 
MetaFile Polyline Records: 


Polyline info Polyline info consists of: 


Number of points in polygon 
A list of the individual points 
MetaFile Escape Records: 


Escape info Escape info consists of: 


Number of escape 

Number of bytes of escape data 
MetaFile InvertRegion Records: 
irdParm «| ~————Ssd Region Index to region in metafile table 


MetaFile PaintRegion Records: 


Allowable Values 
Dbl word |Size of this record Size of this record in words 
Dbl word |PaintRegion ID 012BH 


rdParm [Region Index to region in metafile table 


(Continued) 
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Table 6.16. Continued 


MetaFile FillRegion Records: 
Size of this record in words 
aS ho ae 


MetaFile FrameRegion Records: 
irdParm sss] St CRegion —C“‘NCC(#CdiIN@Xto'regioninmetafiletable Cid 


MetaFile BitBit Records: 
(Bi 2 


BitBit info BitBit info consists of: 


raster op LO word, HO word of raster operation 
MetaFile StretchBit Records: 


SY The y coordinate of source origin 
SX The x coordinate of source origin 
DYE The destination y extent 
DXE The destination x extent 
DY The y coordinate of the dest origin 
Dx The x coordinate of the dest origin 
bmWidth The width of the bitmap, in pixels 
i StretchBlt info StretchBit info consists of: 
raster op LO word, HO word of raster operation 
SYE The source y extent 
SXE The source x extent 
SY The y coordinate of source origin 
SX The x coordinate of source origin 
DYE The destination y extent 
DXE The destination x extent 
DY The y coordinate of the dest origin 
DX The x coordinate of the dest origin 
bmWidth The width of the bitmap, in pixels 
bmHeight The height of the bitmap, in raster lines 
omWidthBytes The number of bytes per raster line 
bmPlanes The number of color planes per raster line 
bmBitsPixel The number of adjacent color bits/pixel 
i The actual bitmap 


bmHeight The height of the bitmap, in raster lines 
bmWidthBytes The number of bytes per raster line 
bmPlanes The number of color planes per raster line 
bmBitsPixel The number of adjacent color bits/pixel 
bits The actual bitmap 


Notes: The actual MetaFile format is comprised of: 
-A MetaFile header 
-A variable number of MetaFile GDI or other function records 
-A table of any objects referenced by function records 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 127 to 129 
Microsoft Windows Beta2 Documentation 2.0, pages 646 to 655 


See Also: 6.48. LOGBRUSH Structure Format 
6.49. LOGFONT Structure Format 
6.50. LOGPEN Structure Format 
6.79. Binary Raster Operation Codes (ROP2) 
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6.17. RESOURCE SCRIPT FILE DIRECTIVES 


Directive Function Syntax Comments 
#include Copies contents of file into resource script #include filename Filename is a string (e.g., "windows.h" 


#define name value Name=letters, digits punc.:value=int,char,string 
Removes definition assigned to name Namez=letters, digits, punctuation 


Compiles up to #endit if name is defined 
Compiles block within #if- if constant is non-zero 


l#else [Optional clause within #if- construct #else STATEMENT(S Used within #if,#ifndef, & #ifdef (see example 3 
Ends conditional compilation Ends #if, #ifndef, #ifdef compilation 
Example 1: #ifdef Debug 
errbox BITMAP errbox.bmp 
#endif 


Example 2: #if Version<3 
errbox BITMAP errbox.omp 
#elif Version<7 
errbox BITMAP userbox.bmp 
#endif 


Example 3: #ifdef Debug 
errbox BITMAP errbox.bmp 
#else 
errbox BITMAP userbox.obmp 
#endif 


Source: Microsoft Windows SDK Programming Tools 2.0, pages 25 to 27 


See Also: 6.18. Single-line Resource Statements (ICON, CURSOR, BITMAP, FONT) 
6.19. Menu Resource Script Definitions 
6.20. Dialog Resource Script Definitions 
6.21. Dialog Box Control Definitions 
6.22. Accelerator Resource Script Definitions 
6.24. STRINGTABLE Resource Script Definitions 


6.18. SINGLE-LINE RESOURCE STATEMENTS (ICON, CURSOR, BITMAP, FONT) 


General Single Statement Resource Script Format: 
namelD resourcetype [loadoption] [memoryoption] filespec 

Item 
Name or number used to identify resource 
resourcetype Type of resource being defined One of: CURSOR 
ICON 
BITMAP 
FONT 


loadoption When the resource should be loaded One of: PRELOAD (loaded immediately) 
LOADONCALL (loaded only when called)default 


memoryoption |How resource should be handled in memory {One of: FIXED (always remains at fixed location) 
MOVEABLE (may be moved in memory) 
DISCARDABLE (may be discarded from memo 


filespec Name and extension of file containing resource | ASCII string, which may contain pathname 
Source: Microsoft Windows SDK Programming Tools 2.0, pages 30 to 31 
See Also: 6.17. Resource Script File Directives 


6.19. Menu Resource Script Definitions 

6.20. Dialog Resource Script Definitions 

6.21. Dialog Box Control Definitions 

6.22. Accelerator Resource Script Definitions 
6.24. STRINGTABLE Resource Script Definitions 
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6.19. MENU RESOURCE SCRIPT DEFINITIONS 


General MENU Resource Script Format: 
menulD MENU [load-option] [mem-option] 
BEGIN 

menuitems 

END 

[lmenuiDSSSS«s[Narme or number used to identify the menuresource] 


load-option Specifies when the resource is to be loaded PRELOAD (resource loaded immediately) 
LOADONCALL (default: resource loaded when called 


mem-option Determines how resource is treated in memory FIXED (remains in fixed location) 
MOVEABLE (may be moved to compact memory) 
DISCARDABLE (may be discarded when not needed 


Allowable Menuitems: 


Special ‘dividing’ menu item, usually a horiz. bar 
optionlist!: MENUBREAK Item is immediately preceded by a new line 
CHECKED Item has a checkmark next to it 
INACTIVE Item is displayed, but cannot be selected 
GRAYED Item is inactive and displayed ‘grayed’ (disabled) 
optionlist2: MENUBREAK Item is placed in new column 
CHECKED Item has a checkmark next to it 
INACTIVE ltem is displayed, but cannot be selected 
GRAYED Item is inactive and displayed 'grayed' (disabled) 
MENUBARBREAK Item is placed in new column separated by vert. bar 


text: ASCII string (in quotes) 
result: Integer number of result to return when user selects item 
Source: Microsoft Windows SDK Programming Tools 2.0, pages 36 to 40 


See Also: 6.17. Resource Script File Directives 
6.18. Single-line Resource Statements 
6.21. Dialog Box Control Definitions 
6.22. Accelerator Resource Script Definitions 
6.24. STRINGTABLE Resource Script Definitions 


6.20. DIALOG RESOURCE SCRIPT DEFINITIONS 


General DIALOG Resource Script Format: 

namelD DIALOG [loadoption] [memoryoption] x,y,width,height 
optionstatements 

BEGIN 

controlstatements 

END 

InamelD_ Name or number usedtoidentifythedialog [| 


joadoption Specifies when the resource is to be loaded PRELOAD (resource loaded immediately) 
LOADONCALL (default: resource loaded when called 


memoryoption Determines how resource is treated in memory | FIXED (remains in fixed location) 
MOVEABLE (may be moved to compact memory) 
DISCARDABLE (may be discarded when not needed 


optionstatements Define special attributes of dialog box STYLE (defines style of dialog box) 
CAPTION text (defines dialog box's title) 
MENU name (defines dialog box's menu) 
CLASS class (defines dialog box's class 


controlstatements Define attributes of controls within dialog box |See 6.21. Dialog Box Control Definitions 


Notes: Default STYLE is: 
WS_POPUP 
WS_BORDER 
WS_SYSMENU 
Source: Microsoft Windows SDK Programming Tools 2.0, pages 40 to 46 


See Also: 6.21. Dialog Box Control Definitions 


6.21. DIALOG BOX CONTROL DEFINITIONS 


Resource Script Format: 
general form: CONTROLNAME text, id, xposition, yoosition, width, height, [style 
Control Name 
Right-justified text 
Check box with text 
PUSHBUTTON Push button with text 
ISTBOX List box {Boxed list of strings 
GROUPBOX 
DEFPUSHBUTTON 
RADIOBUTTON 
DITTEXT. WS_TABSTOP, ES_LEFT, WS_BORDER 
S_ICON 
CONTROL none 


_ Default Style 

ES _ LEFT, WS_GROUP 

ES _RIGHT, WS_GROUP 

ES_CENTER, WS_GROUP 

BS_CHECKBOX, WS_TABSTOP 

BS_ PUSHBUTTON, WS_TABSTOP 
LBS_NOTIFY,LBS_SORT,WS_VSCROLL,WS_BORDER 
BS_GROUPBOX, WS_TABSTOP 
BS_DEFPUSHBUTTON, WS_TABSTOP 
BS_RADIOBUTTON, WS_TABSTOP 


o|m FI BWOO DO 
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Control Styles: 


Description _ 
Same as PUSHBUTTON i 
Same as DEFPUSHBUTTON i< 
Same as CHECKBOX a 
Button automatically toggles state when user clicks on it = 
Button checked, application notified, all other radio buttons in group urichecked 
Same as PUSHBUTTON, but no border drawn _ 
Causes text to appear to left of button (used with CHECKBOX, 3STATE, or RADIOBUTTON 
Same as RADIOBUTTON = 
Same as BS_CHECKBOX except button can be ‘grayed’ a 
Same as BS_3STATE except that button automatically toggles state when user clicks on it 
Same as GROUPBOX = 
User-defined button; parent notified when clicked _ 
Left-justified text _ 
Right-justified text = 
Centered text = 
Multiline edit control a 
Text scrolled up one ‘page’ when user presses CR on last line = 
Text scrolled 10 chars right at end of line, to 0 when CR pressed a 
Overrides hiding and inverting of text as focus moves to and from text_ 
Same as LTEXT = 
Same as RTEXT - 
Same as CTEXT. 
Same as ICON _ 
Black filled rectangle _ 
Gray filled rectangle _ 
White filled rectangle = 
Box with black frame a 
Box with gray frame ie 
Box with white frame a 
User-defined static item iz 
Parent receives message when user clicks or doubleclicks string 


(Continued) 
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Table 6.21. Continued 


Control Styles: 


Description 

String selection toggled when user clicks or double clicks 

Strings are listed in box alphabeticall 

Vertical scroll bar 

Used with SBS_VERT, right edge is right edge of rectangle 

Used with SBS_VERT, left edge is left edge of rectangle 

Horizontal scroll bar 
Size box 

Used with SBS_SIZEBOX, aligns sizebox to top left corner of rectangle 
Used with SBS_SIZEBOX, aligns sizebox to bottom right corner of rectangle 
First control of group in which user may move using cursor keys 

Creates pop-up window (cannot be used with WS_ CHILD 

Creates child window (cannot be used with WS_POPUP 

Creates window that is initially iconic (use with WS_TOPLEVEL onl 

Creates iconic pop-up window 

Creates window of maximum size 

Creates window with a double border but no title 

i is initially visib i opup windo 
Creates overlapped window having the styles WS_OVERLAPPED, WS_CAPTION, WS_SYSMENU, and WS_SIZEBOX 
IWS MINIMIZE  ————“‘! C&A Creates window of minimum size 

Creates window that has a Minimize box 

All Creates window that has a Maximize box 

Version Info: *First defined in Windows 2.0 

Source: Microsoft Windows SDK Programming Tools 2.0, pages 44 to 65. 

See Also: 6.17. Resource Script File Directives 


6.18. Single-line Resource Statements 

6.19. Menu Resource Script Definitions 

6.22. Accelerator Resource Script Definitions 
6.24. STRINGTABLE Resource Script Definitions 
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6.22. ACCELERATOR RESOURCE SCRIPT DEFINITIONS 


General ACCELERATOR Resource Script Format: 


tablename ACCELERATORS 

BEGIN 

eveni, idvalue [,type][, NOINVERT][, SHIFT], CONTROL] 

END 

Description Allowable Values 


tablename ___—s|Nameofthe acceleratortable 
Keystroke io be used as accelerator “char" or “char” (single character, control char} 
ASCII character code 
Virtual key character 


Integer value 
type Defines keytype of accelerator Not used if using quoted chars (e.g., "*C") 
ASCIl (if ASCII character code) 
VIRTKEY (if Virtual key character 
if included, top-level menu is not highlighted 
Defines if accelerator requires shift key down 
lf included, shift key must be down 


Defines if accelerator requires control key down | If omitted, control key shouldn't be down 


If included, control key must also be down 


Notes: More than one key may be defined at once by including additional 'event' statements 
between the BEGIN and END statements 


Source: Microsoft Windows SDK Programming Tools 2.0, pages 35 to 36 
See Also: 6.17. Resource Script File Directives 

6.18. Single-line Resource Statements 

6.19. Menu Resource Script Definitions 


6.21. Dialog Box Control Definitions 
6.24. STRINGTABLE Resource Script Definitions 


6.23. COMMON EDIT MENU ACCELERATOR KEY DEFINITIONS 
Action Performed in Windows 1 

5) 

F2 


|___ Action Performed in Windows 2 __| 
|Alt+Backspace|Not defined SSC Ike’ the Eclit menu's Undo command | 
IF2__ invokes the Editmenu's Copycommand |Notdefined ss Cid 
Invokes the Edit menu's Paste command 
nvokes the Edit menu's Paste command 


Source: Microsoft Windows SDK Application Style Guide 2.0, page 30 


See Also: 6.01. Reserved System Keys 
6.02. Recommended Keyboard Actions 
6.22. Accelerator Resource Script Definitions 
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6.24. STRINGTABLE RESOURCE SCRIPT DEFINITIONS 


General STRINGTABLE Resource Script Format: 
STRINGTABLE [loadoption] [memoryoption] 

BEGIN 

ID string 

END 


Description Allowable Values 
PRELOAD (resource loaded immediately) 


LOADONCALL (default: resource loaded when called 
MOVEABLE (may be moved to compact memory) 
DISCARDABLE (may be discarded when not needed 
a i 


Identifier used to name string Must be an integer value 


Notes: Multiple strings may be defined at once by including multiple ID string statements between the 
BEGIN and END statements 

Source: Microsoft Windows SDK Programining Tools 2.0, pages 34 to 35 

See Also: 6.17. Resource Script File Directives 


6.18. Single-line Resource Statements 

6.19. Menu Resource Script Definitions 
6.21. Dialog Box Control Definitions 

6.22. Accelerator Resource Script Definitions 


6.25. WIN.INI EXTENSION SETTINGS 


Allowable values 
Associates extension with application ‘ext’ is the extension to associate with application 


Source: Microsoft Windows User's Guide 2.0, page 207 


See Also: 6.26. WIN.INI Windows Settings 
6.27. WIN.INI Devices Settings 
6.28. WIN.INI Colors Settings 
6.29. WIN.INI PIF Settings 
6.31. WIN.INI Ports Settings 
6.32. WIN.INI International Settings 
6.33. WIN.INI Fonts Settings 


6.26. WIN.IN]T WINDOWS SETTINGS 


Section Header: windows 

Load 
(Run CSCSCSC™~*~*C*«*dPrograms runt statup = C*dRRunslist_ st CC“‘iCRRUM exe! Cd 
SwapMouseButtons=boolean 
Sets timeout value for communications 
Mouse Threshold=2 

Notes: Values in lists may be separated by commas or white space 

Source: Microsoft Windows User's Guide 2.0, pages 201 to 202 

See Also: 6.25. WIN.INI Extension Settings 


6.27. WIN.INI Devices Settings 
6.28. WIN.INI Colors Settings 

6.29. WIN.INI PIF Settings 

6.31. WIN.INI Ports Settings 

6.32. WIN.INI International Settings 
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6.27. WIN.INI DEVICES SETTINGS 


Section Header: {devices 


Notes: «*Additional port names may be specified (separated by commas) 
*lf device not connected, ‘portname' should be the NullPort device defined in the Ports section 


Source: Microsoft Windows User's Guide 2.0, page 214 


See Also: 6.25. WIN.INI Extension Settings 
6.26. WIN.INI Windows Settings 
6.28. WIN.INI Colors Settings 
6.29. WIN.INI PIF Settings 
6.31. WIN.INI Ports Settings 
6.32. WIN.INI International Settings 


Component Defines Windows background colors} Component = redval greenval blueval! Component is one of: 
ActiveBorder (active window border) 
ActiveTitle (active caption bar) 
AppWorkSpace (application work space) 
Background (icon area, screen back) 
Inactive Title (inactive caption bar) 
InactiveBorder (inactive window border) 
Menu (menu background) 

MenuText (menu text) 

Scrollbar (scroll bars) 

TitleText (title text) 

Window (Window client area back) 
WindowFrame (Title back, frame) 
WindowText (window text) 


Notes: Windows expects a solid color for MenuText, WindowText, Title Text and Window 
Source: Microsoft Windows User's Guide 2.0, pages 207 to 208 
See Also: 6.25. WIN.INI Extension Settings 


6.26. WIN.INI Windows Settings 
6.27. WIN.INI Devices Settings 
6.29. WIN.INI PIF Settings 

6.31. WIN.INI Ports Settings 

6.32. WIN.INI International Settings 


6.29. WIN.INI PIF SETTINGS 


Section Header: Dif 
Allowable values 
Sets memory setting for program Value=amount of memory in KBytes 


SwapDisk Sets swap area for applications | SwapDisk=value Value=? (swap to first fixed disk) 
Value=letier (swap to that letter drive) 
Value=0 (do not swap 


Sets amount of memory to swap |SwapSize=value Value=min amt of memory in KBytes 
or 0 (set swap to first app size 


Notes: *All disk swapping is done to the root directory unless the [environment] section specifies 
a temporary directory 
**Multiple Program Settings may appear in [pif] section 

Source: Microsoft Windows User's Guide 2.0, pages 208 to 211 

See Also: 6.25. WIN.INI Extension Settings 


6.26. WIN.INI Windows Settings 
6.27. WIN.INI Devices Settings 
6.30. Default PIF Settings 

6.31. WIN.INI Ports Settings 

6.32. WIN.INI International Settings 
6.33. WIN.INI Fonts Settings 


Allowable values 
Names output devices and their port|devicename=drivername,portname’ | Portname: See 6.31. WIN.INI Ports Settings 
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6.30. DEFAULT PIF SETTINGS 


Memory required 


Notes: These settings are only used if no 
PIF file exists for the application 


Source: Microsoft Windows User's Guide 2.0, page 188 


See Also: 6.29. WIN.INI PIF Settings 


6.31. WIN.IN] PORTS SETTINGS 


Section Header: [ports 
Defines port settings Portname:=baud, parity, wordien,stopbits | Baud: actual baud rate (e.g. 300) 
Parity: o, e, n (odd, even, none) 
Wordien: # of bits (e.g. 8) 
Stopbits: # of bits (e.g. 2 


Notes: ‘Portname’ must be one of the recognized DOS ports (e.g. COM1). 

Alternatively, 'portname' may be a filename, in which case output may be sent directly to a file. 
Source: Microsoft Windows User's Guide 2.0, pages 212 to 213 
See Also: 6.25. WIN.INI Extension Settings 


6.26. WIN.INI Windows Settings 
6.27. WIN.INI Devices Settings 
6.28. WIN.INI Colors Settings 

6.29. WIN.INI PIF Settings 

6.32. WIN.INI International Settings 


6.32. WIN.IN] INTERNATIONAL SETTINGS 


Section Header: 


Allowable values 
‘Country __—S—s Sets. country code iCountry=country code |See 3.144. Country Codes 


Date format Sets format for date iDate=value Value of 0=month-day-year 
Value of 1=day-month-year 
Value of 2=year-month-da 


Currency format Sets format for currency iCurrency=value Value of O=currency prefix, no space 
Value of 1=currency suffix, no space 
Value of 2=currency prefix, 1 space 
Value of 3=currency suffix, 1 space 


Decimal digits Sets # of decimal digits in currenc iDigits=value Value=# of significant digits 


Time format Sets format of time Value of 0=12 hour clock 
Value of 1=24 hour clock 


Leading zeros Allows for leading zeros in currenc iLzero=value Q=none, 1=use leading zeroes 


Defines if Country Settings appear _| dialog=yes Always set to yes 


Notes: The US version of Windows does See Also: 6.25. WIN.INI Extension Seitings 
not require the intl section 6.26. WIN.INI Windows Settings 
6.27. WIN.INI Devices Seitings 
Source: Microsoft Windows User's Guide 2.0, 6.28. WIN.INI Colors Settings 
pages 211 to 212 6.29. WIN.INI PIF Settings 


6.31. WIN.INI Ports Settings 
6.33. WIN.INI Fonts Settings 
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6.33. WIN.INI FONTS SETTINGS 


Section Header: [fonts 


Allowable values 


Fonitname Names font files to load at startup | Fontname ptsize(s) (set #number) =fonttfile| Fontname=description font name 


ptsize=1 or more point sizes to load 
Number=set number 
Fontfile=filename, no extension 


Notes: Windows 1.xx used the FNT extension for fontfiles, while Windows 2.xx uses 
the FON extension. The file formats are different. 


Source: Microsoft Windows User's Guide 2.0, page 214 


See Also: 6.25. WIN.INI Extension Settings 
6.26. WIN.INI Windows Settings 
6.27. WIN.INI Devices Settings 
6.28. WIN.INI Colors Settings 


6.29. WIN.INI PIF Settings 
6.31. WINLINI Ports Settin 


FIRD TAGE fo 


S 
6.32. WIN.INI international Settings 


6.34. DATA TYPES USED IN WINDOWS ARGUMENT NAMES 


|b [Booleanvalue_ {Word _([O=false; non-zero=true_ 
|___w____ [Short unsigned integer valuelWord__|Unsigned values 
|p Short pointer [Word [Nearpointer 


Notes: The letters in the lefthand column are used as prefixes to an argument name, as in 
IpMinPos (e.g., MinPos is a long pointer argument). 


Source: Microsoft Windows SDK Programmer's Reference 2.0, page 9 
See Also: 1.16. Common Numeric Data Formats 


6.09. Extended ANSI Character Codes 
6.35. Data Types Available as C Keywords 


6.35. DATA TYPES AVAILABLE AS C KEYWORDS 


Size [Signed 
[BYTE ——s—~C=*«(Unsigned byte integer —ss([Byte =| ON [ C“‘“(C;‘SS;CO;C*C*C*é*C 
Word) oe Net ee oo ee eg 
[short _———Ss*dSigned wordinteger ss [Word [| Y [tt C—“‘“C;C;™COC;™C™C*™*C*C*C‘* 
[WORD (Unsigned wordinteger [Word =| ON | 
long ———SCC=*d(Signed dbl wordinteger_ [Dblword | Y [ 
LONG «Signed dbl wordinteger_|Dbiword | Y [| 
[DWORD___|Unsigned dbl word integer_|Dblword|__N__|May also be Segment:Offsetaddress 
IBOOL_—s——C*dUnsignedword [Word ~—[| ON [O=false, non-zero=true_ 
void ss CEmptyvalue TN 
[PSTR____————=*[ Pointer tocharacter string [Word _| N_ [Datais assumed within currentsegment 
[PINT __—————s«(Pointertointeger ————s“[Word =| = N [Datais assumed within currentsegment 
|LPSTR [Long pointer to char string |Dblword| N_ [Datamaybeinanothersegment 
|LPINT ___———s[Long pointer to integer_—|Dbl word |_N_ [Datamaybeinanothersegment_ 
[LPRECT _|Long pointer to RECT struct.[Dblword| N |Datamaybeinanothersegment_ 
[LPMSG____—[Long pointer to MSG struct. |Dblword | N_ |Datamaybeinanothersegment 
[Dbl word | N_ [Functionmay bein anothersegment 
[Word | N_ |Castas along pointer (datain any segment) __ 

‘Word | N_ |Castas ashort pointer (data in current segment 
Word | N fo 
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Table 6.35. Continued 


Size__|Signed 


HSTR String resource handle ord ee ee ae a 
re ee 
De ae 
rea ee 


diana 
3/919 |9 
ajQiaja 


= 
2 
a 


HFONT Physical font handle 

HBRUSH Physical brush handle eee eng eee ee 
HBITMAP Physical bitmap handle ste a 
HRGN Physical region handle Word oe ea ee ee 
GLOBALHANDLE | Global memory handle Merete Ae ee ee ee eel 
LOCALHANDLE _|Local memory handle Pegs tee ee ee Se ee 
Notes: Microsoft C is case sensitive 

Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 607 to 608 

See Also: 1.16. Common Numeric Data Formats 


6.09. Extended ANSI Character Codes 
6.34. Data Types Used in Windows Argument Names 


6.36. WINDOWS HANDLE AND POINTER TYPES 


Name 


General handle; index to table entry identifying program data 
Physical bitmap handle; index to GDI's physical drawing objects 
Physical brush handle; index to GDI's physical drawing objects 
Physical font handle; index to GDI's physical drawing objects 


Physical pen handle; index to GDI's physical drawing objects 
Physical region handie; index to GDI's physical drawing objects 
HSTR 


NEAR Data type attribute that can be used to create a short pointer 


PINT Pointer to a signed 16-bit integer 


Notes: All handles are 16-bit values. 
Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 607 to 608 
See Also: 6.34. Data Types Used in Windows Argument Names 


6.35. Data Types Available as C Keywords 
6.53. MSG Structure Format 
6.57. RECT Structure Format 
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6.37. INCLUDE FILE CONSTANTS DEFINITIONS BY NAME 


oe oe 
[ABSOLUTE C™C™~*~“‘SCCCCNG@DiIcoordinatemode ——(‘(L]SS tT 
ALTERNATE CC~C~“‘(CC#dPOdfillmode ss s—“‘(L.S UT 
[ANSLCHARSET SSC Logical fontconstant =——(#s$s$ | hCti“‘été‘:SCOCOC*C*C*C‘COOd’ 

[ANSLFIXED_ FONT C*dStock logicalobject | C—“‘é‘éi“!SCSC*CSC‘CYA'S*' 
ANSLVAR-FONT _.______ {Stock lagical obiect JP tf 
ASPECT_FILTERING 

acon one nee a 
IASPECTXY si“ swSCt~“‘(#’”SC#dCG @tlevicecapsdeviceparameter| =s§$§e GCL! 44D i“ tsss—s—s—C—isdC 
|ASPECTY si“ ‘wCCC~*~“‘(’”C#G @tdevicecapsdeviceparameter| —s—(§ «5S 2AL OT —“‘“(C;‘(;SCOCCC*dz 
IBANDINFO*.—itt*~*~“‘C”CCOCG@(;U @Scapeccode —— —“‘ |S] —“(t‘(C:*s*s*s*s*s*s=s~*@™Y 
SITSEIXEL ___{Getdevicecaps device parameter! —_-___G{ f= 
[BLACKNESS —~—“‘(TCC#d Termaryrrasterop)=—— S—C*«d| C00 0042H]— —CE[Dest= BLACK sd 
BLACKONWHITE ____|Stretehbit mode [iP 
IBLACK_BRUSH —C—~—“‘CS”SC#C'SStvc logicalobject — CT —“‘ LLhlUC( e—“(tisss—‘“‘CSCS*si*dCY 
BN na ical biota 
BM GET ___{Conirelmessage _}__aof__toz4f 
[BM SETCHECK* | Control message a0 
eS rr 
IBM_SETSTYLE* ss CC~“‘C‘*dCCtonttrol message —“(t:—CTCOCC“‘“MOATOOU 1208) —  r—“‘“Cs*sSs—s~s*@CYS 


IBN CLICKED User button nenfoation boda {9 {——— 
IBN_DISABLE___ «User button notificationcode | Ea 
IBN_DOUBLECLICKED” _—(|Controlmessage | PP 
IBNHILITE, «User button notificationcode | tt 
IBN_PAINT «User button notificationcode | 
IBNUNHILITE «User button notificationcode | SP 
IBS_SSTATE Button controlstyle | 
IBS_AUTOSSTATE Button controlstyie | 
IBS_AUTOCHECKBOX [Button controlstyle | 
IBS_AUTORADIOBUTTON* Button style TT 
Se) a Te a ee ee eee 


BS-GROUPEOX button contol te SsSsSsSsSSSSMSsMMFMSSSSSSH 
IBSLHATCHED OO Brushstyle 
IBS HOLLOW CC~*~“‘*@BrusHstyle = ttstséi‘id;SC(‘CCSCCOCONLOUOOCOC#éAY(@DefinedasBS NULL 
[Button controlstyle | (CC“‘C(‘;(OO4TOOUOUOUOUUUUCC“‘CW$’YNN’N$’NN’NNN MSW W 
[Button style es C“‘i;SCOCO]TC“(‘;SS*C*C‘CC“‘(OCOC*C*tsi“‘(SN’NNNYNN LL 
Brushstyle CC‘ CC“ ;CtiSCC“‘(‘CC(NCOC(’.C*Cd 
[Brushstyle C—“‘isRLCOOOOOOCOOTCOCi“‘(®’#CSYWYCR$(NCUYYNNNNNNNNNNNNNN’N’N’N’S“C s- ~ sz 
Buttonstyle i CT CAT eC“‘CIOHCOOOFFFFFCCC‘“(#SN’C’N’NYNYN LL 
[Buttoncontrolstyle ss “ss | CO eC—“‘é‘i;SSCCCC“‘#NNNNNSNCNNNNNN LL 
[Button controlstyle | CC :C“‘éAESCOOOUUUUUFFCC“‘CNNCCC‘*CS 
BS_SOLID Brushstyle ee C“‘iESOOCCOC*C“‘“‘]COOOCOC*C;«é GY; eRRNRNNNNN’N$S— «-@“— «© —<@a—“‘COCSC*C‘#’TCTN’N’NCWSOSQd 
[Button controlstyle (| —“‘ O;L™™ChCUTUCC“‘CNNNNC#C(’N’C(‘éz 
[CC_CHORDt~*~“‘“C#C#d‘(evicecapabilitymask=——(“$#$sCs[) SC‘ TCC*C“‘“AYESCOCOC*C*C(#(#(SC(CN(N’NN’NCNNSNNN’NNNN LJ 
ICC_CIRCLES es CSCSC*~*~*~C‘*Devicc@capabiilitymask =—s—(§$s“( Sid; SC CC‘ YSOOOCOCOC“‘CRSNNYNSNN 
CC_ELLIPSES Device capability mask Deere: ae: I ee OS, 
ICC_INTERIORS ss CCSC~*~C‘*dC(D@vict@Capailitymask (“sass | CTC C“‘s#SEOFFCC“‘C;#S(SC”C#C#C‘*dC’ 
ICC_NONEt~“‘’CCCCC((WZ@vicecapabilitymask i (“ss|  t—“‘iT:S:SC:C“‘CONCO*OOLCOOUOC*ts‘“‘(‘#TSCN’N$N’NYNYN’NCNY’Y’NYW’’Y LT 
ICC.PIEtC~“‘CSSCCCCOCOCUOC#C(Wevicecapabiliymask—— | C(t “<i C(‘s‘CsCSCidzC 
CC_STYLED Device capability mask Ds OO eset ee ed 
ICC_WIDE — CC*~“‘C’”CCC(@Weviceccapabilitymask — (ss| COC C(t C“(‘(‘CC‘idC 
ICC_WIDESTYLED ss“ ~SSCSCSCSC*d(@Deviccecaappaabillitymask —s—(§$<ss| C40] CAT C“(;s*‘C;sCSCidzC 
ICE BREAK CCSCSC*~C*~*C*dCommievicceeriveerror ss iT“ CST C“‘“(;SNCO;*;*;C#C#C(‘*C 
cE CTSTO ______[Gomm device drivererror of 20fgaf 
ICEDNS ss CC*~*~“‘CS’’”CCC(Commdéevicecrivererror”=—id|s SS COT—C w@ws“‘<‘i RTC“‘#NNNNCOCOC#C#N#(C(‘(#S(Cds 
ees oman nee i oe a 
ICE FRAME CSC*~*“‘CS”;SC(Commieeviceecrivererror =—Csd| St (‘i TSCC“‘CO’SNS;#SONCOOC*é‘(‘(’CN’N’NCNNN'NCNC'N’’'L 
CE JOE ____Comm-deviee criver error_f/ _4gof 1024 


oe] [ve] fo] foe] Foe] oe) ioe] coed Loe] 
73) Rep) £09) C0) Fe} Ce) Kes) Ke) Fea) 
Clw|a] vl vl vl2irclS 
BO|Slelcl>|Elms 
MIO] O1O)AIH i 
D5/5|=(=lFI-|F|K 
res) oe] fue) [LL im 
ivy] yp) ym 

Sl jelSjO <|0 
4} jSlSPyAy JR 
DO] jojo 

Z| |Sl2 


CE_MODE 32768} 
CE_OOP comm deve aver enor ran] "aos 
CE_OVERRUN ON ee ee 


eee 
Se eo. Jeon aaenanerene — 200 ei 
SE RISTO [earn davis ner ener a pf 
CE.RXOVERCommadevicedrivererror 
CE_RXPARITY _{Commdevice driver error__[ __4[ a} 
CE TXFULL OO Commedevice drivererror | 00] 25S] 
ae ———— ent a 
eS aeee 
[CE_DSPBITMAP Clipboardformat_ | ATO 
ICE_DSPMETAFILEPICT Ss |Clipboardformat_ | BT 
ICF_DSPTEXT eT CClipboardformat_ | 
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Table 6.37. Continued 


[CE GDIOBJFIRST SL Clipboardformat_ | 800} 8} 
CF_GDIOBJLAST Clipboard format 
[CE_METAFILEPICT ss *[Clipboardformat_ | 
[CF OEMTEXT’ TS Clipboardformat 
[CF_OWNERDISPLAY ss ([Clipboardformat_ | BOY} 
[CE PRIVATEFIRST —[Clipboardformat_ | 00] TF 


CF_PRIVATELAST Clipboard format ae ae | eee ee 
CF_SYLK Clipboard format ie | | rr ae 
CF_TEXT Clipboard format i eed 


CE TIFF’ ss CCCC*“‘(’CC*dGpboardformat, CT C“‘CSHCOOOUUUUUCOCG,C eC“‘CCC*SCtCi*z 
ICLIPCAPS ssi“ CC*“‘T”CC#CGtdevicecapsdeviceparameter| (ss 4TH] eC C“‘SC*sSCidS 
ICLIP_CHARACTER PRECIS _—si|Logicalfontconstant_ ——(s| —“C‘iCC“‘#$USCAYSC“ (NNRNNNNNN§’’“ “ (SCS ss“ Cis‘C;Cidzr 
ICLIP_DEFAULT_PRECIS_——s—Céd{Logicalfontconstant_ =——(<ssd]| TT t—“‘é‘iSCC“‘CO;! OO]DUUUUUUUUUUUCC“‘(’’NNNCCNC‘dC 
CLIP_STROKE_PRECIS Logical font constant Bo ie eT ae 
ICLRDTR ss CCC™~*“‘(’”SCCC(Commescapefuncton =— (§“ S| i “(tw:~CCC (:C*C“‘éESOOOOOCOC“‘(’N’N’NNNNNNNNN. CO 
ICLRRTS se CC~C*“‘(NCCC(Commescape function | A 
ICOLORONCOLOR ss C*d'Stretchbit mode TT 
\COLOR_ACTIVEBORDER* __——s*d|Colortypeindex | CA 
ICOLOR_ACTIVECAPTION—ss—ss«[Colortypeindex CTC 
ICOLOR_APPWORKSPACE*___s*([Colortypeindex CT CC 
ICOLOR_BACKGROUND_—C*Colortypeindex | 
ICOLOR CAPTIONTEXT _—s—s“#$§~SsC«(Colortypeindex CT CC 
[COLOR_INACTIVEBORDER*_——s*(|Colortypeindex CT C“‘é‘i‘SC CH 
ICOLOR_INACTIVECAPTION —s—s«d[Colortypeindex TCC 
[COLOR MENU —“‘(SCOC#CCClor'typeindex “a asCi| tt 
ICOLOR_MENUTEXT _—ss—s—“ws—C(Colortype index, TC C“(‘#S 7]OCC“‘(NCOC(’NNNO 
[COLOR SCROLLBAR. —CColortypeindex CT CY CO 
ICOLOR_ WINDOW ——its~C*~“‘C*Ccolor'typeindex CT 
ICOLOR_WINDOWFRAME —sCd{Colortypeindex CT 
[COLOR WINDOWTEXT _—s—“‘ws~—SCd(Colortypeindex CT t—“‘é‘]!:COOOOUOOCOC‘#HU##NNNNNNNNNNNN$“ §W$"— —-—§-—§=—s—/—_—— 
ICOMPLEXREGION. si ‘asss—~‘;S:*«CRegioniflag C(t 
ICP_DIRECT*’  —s—s— CCCSCSC~*~*C‘*CW@D@Viccl@ctpbbilitymode = | 
ICP_GETBEEP* ss CC~*~—“‘“‘SC‘*dCCcontroipaaeliinfo) = CT C“‘iCC“‘éAYS(“C(;RR’$N’NNNNNNNNNNN’'“ NW “$§NNNN’SC s§--—s—s 
[CP_GETBORDER*———CC*C*C*C‘éCconttro'ipnelinfo = CT C“‘C TC (COC 
ICP_GETMOUSE*CSC~C‘*CCcotroipanelinfo” = CTC 
ICP_HWND*—~—~“‘(CENCCCOC#C#C#C#C@]USevicecapabilitymode = “ss| (it “(CO tC eC C“‘C‘izs 
[CP_KANJIMENU*—C—C*i‘“CSCCcontroliparelinfo” =| C“‘“!CC‘BR$NYNNNNNNNNNNNNNNNN$N$N$§’C“ §NNNNNNN’W 5's 
ICP_NONE ss CC~*~C‘*dDeviicepcapaabbilitymask_ | CO 
ICP_OPEN* ss CCC~C~C~C Device capability TCC 
Device capability mask eS | ee | Seen eet 
ICP_SETBEEP* ss“ SC~—~—“‘CSC‘*dCconttroipanelinfo” == CTC 
ICP_SETBORDER* _—s—CCSC*dCconttrcoipanelinfo = “<aéas$s | t(“‘éiC“‘CCOLOOC‘CRNNNNNNNNNN. CY 
ICP_SETMOUSE*——“‘(CCC#dCConttrolipanelinfo” = | C“‘H]SUUUU™CU4 C(t‘ 
ICP_TIMEQUTS* ss CCSCSC*Ccontroipaelinfo CTC 
ICS_KEYCUTWINDOW i iC*dClassstyle = —“(‘;eCrTCUULCCU 
ICS_BYTEALIGNCLIENT” sss“ Cd(Classstyle = —tt—“‘(‘;;CTCOOUCUIOOOL) CC OG, eC e—“‘CSCSC*ts‘CS:C*sC‘idC 
ICS_BYTEALIGNWINDOW* ss sClassstyle = —“‘iLS!;SO2OOO}) ~=—C8192] tC Csr 
ICS CLASSDC  C—~“‘CSCOC*dlassstyle Ci 
Class style 8 8 
ICS HREDRAW_—“‘(”tCC*C*C‘édCCrlasssstyle—=S CC 
ICS. MENUPOPUP se CdClassstyle == CBO 
ICS NOCLOSE* tt C~C“‘(«SClassstyle — —C“(‘i‘“‘;‘;é‘irLSC‘($UNCSC20O}*OCOw*C“‘(‘(#’(CS#S“ON eC“ CsC—‘CCC‘*dr 
ICS_NOKEYCUT — CC*‘dClassstyle “(iTS COC 
ICS OEMCHARS CC~C*“‘éClasssstyle = tC twt:CidEC“ ($SC“‘éz‘TOCUGC CC C“(‘CSCsC‘(‘;#T’N’N’N’N’CCC“COCS 
ICS OWNDC C~C“‘RSTCCOC*CClassstyle = C—“‘iLSOOCOC(#N 2O]”OOOOCOCi‘é3@ et  —“‘(‘CSCSsSsSCSC‘szC 
ICS_PARENTDC* ss se C~—“‘éCClasssstyle = Ci“‘sLCOOOCCOS8OLOC“‘(#é#=COQSE OC C“(issCsi‘“‘(CSC;*é*zC 
ICS_SAVEBITS* ss C™~—=‘CClassstyle — — tt—~—“‘C!CLC)OCOC*‘éBOOL’SCOC(‘(#C‘CONNABESC eC“ ;eC“‘COCSCSCSCSC‘C‘isCYN 
[CS VREDRAW.—i“(itwt*t~t*~*~*~*C‘é*CLCCdasssstyle’— se —“‘aRSNC#C#C((W Uy} i“ :sC“‘(SC*S*s*sSCSCSCisSY 
ICTLCOLOR_BTN.s—sCCSCSC*dCcolortypeindex = a dT C“‘ LCC eCtC“‘CNSC(’RNNCSC*dCN 
ICTLCOLOR DLG———t~‘“‘(CCC*dCcoior'typeiindex (ass t(“‘ LLLLhULC“(‘(‘C‘(#$((CSS$N’WC#SCSC 
ICTLCOLOR_ EDIT ————~—~“‘SC#SCcodltor'ttypeiindex =——(“ wid t—“‘iC“‘(‘;#$SCNYSOOOCC“‘(R$NNC(#NTC'és'’ 
CTLCOLOR LISTBOX Colortypeindex CT —“‘ C(t ee —“(t«‘“CS*sSsSsSsSCSCSCSCiszr 
ICTLCOLOR_ MAX s——CCSCSC*dCcoditor'type@ index CT C‘CS 
ICTLCOLOR_MSGBOX ——C*dClortypeindex | Ci 


DF_ACTIVEBORDER™ 


COLOR _ACTIVEBORDER+1<<3 
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Table 6.37. Continued 


Defined Name 
IDE GRAY" CCC*dDrawFrameindex. | TCOLOR_APPWORKSPACE +(1<<3)] 
IDE_INACTIVEBORDER™ ss [DrawFrameindex | | ICOLOR_INACTIVEBORDER+1<<3 | 
IDE_INACTIVECAPTION®  [DrawFrameindex | TCOLOR_INACTIVECAPTION+1<<3 | 
IDE.MENU*CDrawFrameindex. | COLOR MENU+1<<3_ 
IDE_MENUTEXT™ Ss [Drawkrameindex | COLOR MENUTEXT+1<<3_ 
IDE_PATCOPY*Drawrrameindex. | 
IDF_SCROLLBAR* ss sDrawhrameindex. TT COLOR_ SCROLLBAR+1<<3_ 
IDE.SHIFTO* DrawFrameindex. | 
IDE_SHIFT1* —CDrawrrameindex | 
IDE_SHIFT2"7 DrawFrameindex | 
IDE SHIET Sj Drawrrame Index |) Bf es 
IDE WINDOW*sDrawhrameindex COLOR WINDOW+1<<3 
IDE_WINDOWFRAME* Ss [DrawFrameindex | | ICOLOR_WINDOWFRAME+1<<3__| 
[DF_WINDOWTEXT” os |DrawFrameindex | COLOR_WINDOWTEXT+1<<3__| 
IDKGRAY_BRUSH Stock logicalobject | 
IDLGC_BUTTON* se Dialogcode 2000] S892 


DLGC_HASSETSEL 
DLGC_RADIOBUTTON* 46 64 
TOLGC-STATIC’_—______[Dialogcode | 100] 25 ——SSSSCSCSSS 
TOLGC_UNDEFPUSHBUTTON" [Dialogcode | 20) —3a]—SSSCSCSCSSS 
IDLGC_WANTALLKEYS ____[Dialogcode———-+|_—4{_——S? CCC 
IOLGC_WANTARROWS __[Dialogcode———+4| st] SS) CCC 
IDLGC_WANTCHARS” ____[Dialogcode___|_8o|_qae) SSCS 
IDLGC_WANTMESSAGE”____[Dialogcode SST SCC 
IDLGC_WANTTAB______[Dialogeode_————=d——SCSC—S SCC 
TOM -HASDEFID___[Dialogstyle bits__| 5345] 21323] Ss SSCSCSCS 
(ORAFTMODE _____[GDlescape———<4| S| SCC 
[DRAWPATTERNAECT”_[GDlescapecode | ai SSS] CCS 
IDRIVERVERSION | Getdevicecaps device parameter| oJ o) sss 
IDS ABSALIGN _[Dialogsle———SsdsS—SSC—C—SYCCSC~<‘“C~;~é~sYSC‘(CSS:SCSC:;CSSSSSCSCSCSCSCS 
(OS LOCALEDI” ____[Dialogstyle | 20) sa] SSCS 
1OS_SYSMODAL________[Dialogstyle | 2] a] SSC 
(OT. BOTTOM ______[DrawTextformatfag ||| SSCS 
IDT_CALCRECT’____|DrawTextformatfiag | 400|_toeal. SSCS 
IOT-CENTER ___———___[DrawTextformatfiag || —Ss [SSCS 
IDT_CHARSTREAM [Device capability mask| 4] [SSCS 
IDT-DISPFILE Device capability mask__|6|_6| sss 
TOT-EXPANDTABS ________[DrawTextformatfiag | __40|__ 64S 
[OT -EXTERNALLEADING _____[DrawTextformatflag | 200i Sia) ——SSCSSCSSCCS 
TOTINTERNAL __———~SC=~wirawTextformatfiag | 1000 4096] ——S—SCSCS 
(OT LEFT [DrawTextformatfiag | —of_—S] SCC 
(OT METAFLE [Device capability mask_____| | _6|_—SsSS—S—S—C 
IOT-NOCLIP____[DrawTextformatfiag | 100|_ 60) SSCS 
IOT-NOPREFIX’_______[DrawTextformatfiag | 800 20ae)_——SSCSCSCS 
fOT-PLOTTER [Device capabiltymask | __ of —o) SSCS 
IDT-RASCAMERA [Device capability mask |_3] 3] 
IDT-RASDISPLAY [Device capabilty mask____|_i| 1] 
IDT-RASPRINTER [Device capability mask___| | a] sss 
OT RIGHT _————S~*irawText formatfiag | 2|_ a) SSCS 
DT SINGLELINE __ |DrawTextformatflag | 20] 3a] SCS 
IDT_TABSTOP _____ |DrawTextformatflag | so] i2a)_———SSSCSCSCSCS 
IDTTOP_____|DrawTextformatfiag | o|_—sao) SSCS 
[OT -VCENTER ___|DrawTextformatflag | 4]_4[_—SsSsSsS—S 
IDT_WORDBREAK |DrawTextformatfiag | fof je] sd 
[EM CANUNDO” [Edit control message| 41a toaa]_———SCSCSCS 
IEM_-FMTLINES’ [Edit control message | 415, 1045] SSCS 
[EM_GETHANDLE’ Edit control message | 40c|_toge]_————S—S—S 
IEM_GETLINE’ ____ |Editcontrolmessage | 411| toa] SSC 
[EM_GETLINECOUNT” | Edit control message______| 409] 1033] SC 
[EM GETMODIFY’__|Editcontrolmessage | 407] 1031] 
IEM_GETRECT’ [Edit control message | 40a] 1026] ————SS—S 
[EM_GETSEL” Edi control message | 400] 1024] SSC 
[EM_GETTHUMB" [Edit controlmessage | 40D] 1037] 
EM _LIMITTEXT’ Edit controlmessage | 412] toga] ——SSsSCSCS—S 
[EM _LINEFROMCHAR” [Edit controlmessage | 416|__to4e)———SCS 
[EM _LINEINDEX’ [Edit control message | 40a 1034] SSCS 
[EM LINELENGTH* Edit control message | 40E|__103e)_———SSCSCSCS 
EM LINESCROLL’ [Edit control message | 406 1030] Ss 
[EM_REPLACESEL” Edit control message | 40F| 1039] +S 
EM-SCROLL’___Editcontrol message | 405| 1029] SSCS 
IEM_SETFONT” Edit control message | 410] toao)———SSCSCSCS 
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Table 6.37. Continued 


Defined Name Used As Hex Value | Decimal Value Comments 


ENC SETMOOIR eat conte message aoe) 
EM_SETRECT* |Editcontrolmessage gg 403] 1027] 
Edit control message 404,028} 
EM_SETSEL* ss CCC*dEdittconntrolmessage | OTT 025E 
|EM_SETWORDBREAK*___sfEditcontrolmessage | 47047] 
[EM_UNDO* CSC Edittcntrol message | 044] 
ENABLEDUPLEX* _—s (GDI escapecode | CH 
JENABLEMANUALFEED*___(|GDiescapecode | 
[ENABLEPAIRKERNING™ __——s*|GDiescapecode | OTTO 
[ENABLERELATIVEWIDTHS* __——s|GDilescapecode | 800] 76H] 
HEN DOG = en ee 
EN CHANGE Cd Edit control notification code | 300] S768] 
EN _ERRSPACE Edit control notification code | == 5500} 1280) 
JEN-HSCROLL_—C*C#dEit Control nnottification code | S01] 537] 
[EN KILLFOCUS CC Edit control notificationcode | 200) 512 
IEN_SETFOCUS Edit control notificationcode | 100) 5S] 
[EN UPDATE’ sé Ecdit control notificationcode | 400) 024P 
EN VSCROLL Edit control notificationcode_ | S602] 1538) 
ERROR. 2 Region flag OO | 
[ES_AUTOHSCROLL_C*dEdiitconttrolstyle | OBE 
[ES AUTOVSCROLL Cd Edit conttrolstyle | OA 
ES CENTER Ci Editcontroistyle 
EG_ LEFT Edit controt styles | OO 
JES MULTILINE ‘ett control style 
IES_NOHIDESEL ss Ediitccontroistyle | 0] SE 
Rane ae 
ETO_CLIPPED" [Edit text option | 4| 4] 
[ETO_.GRAYED* Cd Edit textption 
ETO OPAQUE’ CEG text option 
[EVENPARITY ss C*dD co field definition | 
IEV_BREAK dCommeventdefiniion | OP 
IEV.CTS CCCCCCommeeventdefinition S| 
EV-DSR_CC“‘(RS’NSCCCCMCOmmeeventdefinition [| 0] SE 
IEVERR CCommeeventdefinition | BO] 2B 
IEV.PERR ss CCCSCSCSCommeventefinition S| 200) SP 
EVRING ss CC*~C“‘“C*dCommveveentteinition’ | 00] SS] 
EV.RLSD Commeventdefinition | 20] 
IEVIRXCHARCSCSC*dCommveveentt definition = | 
[EV.RXFLAG SCSCSC*Commeeveenttcefinition | 
[EV_TXEMPTY ss Commeventdefiniion | 
EXTTEXTOUT”_— CGD escapecode | 200] 
[FALSE CCSC*C*é*'Starndard definitions | 
[FF DONTCARE C= FontfamilyID_ "| *Shifted left fourbits 
FE SGnIPT Font family Shifted lef four bits 
FIXED PITCH Logical font constant ee 
GDI escape RE | SEE eR] 
FW BLACK _[Font weight constant_{_384)____ 900} Defined as FWHEAVY | 
FW.BOLD sont weight constant | 26C] OO] 
EW DEMIBOLD Font weight constant 38600 Defned/as FW SEMIBOLD ——— 
EW DoNToaRe front weg constant [of of 
IFWLEXTRABOLD Cont weight constant ss | 820] 800] 
a a 
FW_HEAVY Font weight constant 384, 900) 
IFWLIGHT es CCSCSC*C“C‘dFrnteeighht constant | 2CT 800 
IFWLMEDIUM_CSC*C*C“‘C‘*dFrnteeighht constant. | AT S00} 
[FWINORMAL_ es CCCCSC*d'Ftnteeightt constant | 90] OO} 
[FWLREGULAR*SSC*dFntweight 9] OO} 
[FW_SEMIBOLD_ ss CCCFontweightconstant_ =F | 258] OO} 
[FWTHIN, Cd Frontweight constant | AT OO 
[GCL_MENUNAME s*Classfieldoffset_ | FS] BE 
IGCLWNDPROC sd Classfield offset | FFEAT 24 
|GCW_CBCLSEXTRA_sdClassfield offset FEC] 22] 
IGCW_CBWNDEXTRA __sClasstieldoftset_ | FEET 20) 
IGCW_HBRBACKGROUND___Classfieldoffset_ | CFO] 10) 
IGCW_HCURSOR Cd Classfieldoftset_ | FAD 12} 
IGCWHICON Classtieldoffset | ODA 
IGCW_HMODULE Cd Classfieldoffset_ | FOL 1G} 
GCW_STYLE [Class field offset__— | FES] 26} 
IGETCOLORTABLE ss C(GDiescape 
|GETEXTENDEDTEXTMETRICS”__—([GDiescapecode | 00], 5S} 
IGETEXTENTTABLE* CGD escapecode | OT 
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Defined Name 
IGETPAIRKERNTABLE* GDI escapecode —— —“(‘iLSOC*i‘“‘S«&NOOET;CtC“‘(‘C“#’YS#CONSC“( —“‘“C(;(‘“CS*S*™*C*‘*@Y 
IGETPENWIDTH* ss CC*“‘dG@@‘Ui@Scapercode CT C“‘UQ]OOUUUCOUUG] r—“‘“‘C*Ss*‘“‘(;‘s:*‘“‘“‘“‘CS™*™S™SC~*™Y 
IGETPHYSPAGESIZE ss CdGDIescape CT CY ee  —~—“—‘CSsSsC—~s@YCY 
IGETPRINTINGOFFSET ss GDiescape tC‘ TC“‘éi“ LS™:SC*C‘“‘COYSCOOCOC“‘($RSNN$N’NYNNNNN | 
IGETSCALINGFACTOR _—s—“‘sw~SSCd(GDI escape s—“(‘CWC(CrTOOOUUUUF€FChUELTLCC“‘aéSA4]OC“‘“C(;‘(CSNC‘(!S*SYT 
IGETTECHNOLOGY* CC C«dGDescapecode — —“‘cLCCSCU4]COC“‘éO}O]:COOOOOCOCsi‘“‘(‘®’STNYTNNYNYNCNSNYNNNN | 
IGETVECTORBRUSHSIZE*_— ss |GDiescapecode CT C“‘é‘iU@BLSOOOOOOOC27] r—“—*i‘“C*s*s*s*~*~:~*~:~:”:C””CC™CidCY 
IGETVECTORPENSIZE* GDI escapecode iT C—“‘é‘iATSOOCOC“‘(‘#’SCsSCOUC es —“(‘CS*s*s*sSsS™~SCSC~sSY 
IGHND*Ct~“‘(‘COC(#*GIobalmemorymanagement | 42]  S, — —“—*C—CSs—s—s—sSCSCSCCSY 
IGMEM_DDESHARE*SSC«Globalmemorymanagement [ss 2000[_— (8192, rr —“‘“‘“CS*S*C*C*C*:*C*C~C~*sSY 
IGMEM_DISCARDABLE ——Ss«Globalmemorymanagement | ss FOO], —— ‘és 840] i ( ™—~—“‘“CSs™SCSC—sSYS 
IGMEM_DISCARDED— (sC*dGlobaiFlagflag = Cd] SSC —( ‘<$esi“(‘#OMT =F ™C~—“‘CS*s*sC‘s*SCY 
IGMEM_ FIXED CCCCSSC«dGobalmemorymanagement | CO CO t—“‘CNSCOCOC*SCSCS*SC“(‘#SYTNCNYN’NCSCOCO 
IGMEM_LOCKCOUNT ss CdGlobalFlagflag CT CSC SC CT ee —ititss—sCsidC 
IGMEM_LOWER*C*Globalmemorymanagement | 1000] 4096 —“(tws—“‘CSC*s*s*S*S*SCsis*dCY 
IGMEM MODIFY Globalmemorymanagement | iO] ae 1 28]C“( C“‘C(;‘;#CNC*C#C‘*C 
IGMEM_MOVEABLE Globalmemorymanagement | tC  —“(t;‘s;s‘C*ts‘“(;‘“‘C*s*s*s*sCsCY 
GMEM NOCOMPACT Global memory Management 16 16 
GMEM_NODISCARD Giobai memory management 20 32 
IGMEM_NOTBANKED* _s|Globalmemorymanagement_ | 1000]_— 4096] i te—“(‘(‘i‘CSsSsSCSCSCidzC 
|GMEM_NOTIFY*«Gllobalmemorymanagement_ | 4000] — 16384 —“‘CSC‘idQ 
IGMEM_SHARE* SS Globalmemorymanagement [| 2000  8196]— — —“‘“‘(CS*C‘*@Y 
IGMEM_SWAPPED_CCC*dGiobalFlagflag ss CTC COT (#$#E”U B3DP'GVBJ|—/—$— <;— —<“(C;Csi‘“‘;C;*™C~™Y 
IGMEM_ZEROINIT «Global memorymanagement | 40] CTC“ Cid 
IGPTR* CCCC*dG bai memorymanagement [| 2 C“‘CSC(‘*sC 
IGRAY_ BRUSH CCSCSC*d Sto logiccalobject_ | “(i — s—“‘CSC*s*SC‘“C;C*dz 
IGWLSTYLE tt C*dWindow field offset | CFO] 1B} tC“ et—“‘COCSCSCSC‘isdC 
IGWL_WNDPROC—C(ititC*C*C*C‘*dWirndowfieeloffset_ | CCFC] C(t; RC“ (tC“‘CSSCOC*C‘*C 
IGWWLHINSTANCE ss Windowfieldoffset_ = | CAL C“‘G]C“ C—“‘“C;‘CSSC*SC*C*C*C*C*C*CS 
IGWW_HWNDPARENT es Cd|Windowfieldoffset ss | CFS] CC CTC C—“‘C(‘C’NCOCOCO*#*C#C#C*‘*dC 
IGWW_HWNDTEXT  C*dWindow field offset_ = | CFO] 10) 
IGWLHWNDFIRST”CIGetWindowconstant — | “(iC (tC eC“ s~“‘CSC*sS*SCS*SCSC‘is@CY 
IGWLHWNDLAST*_CIGetWindowconstant | CT C“‘CONC*C*C*‘*CS 
2 2 
IGW_LHWNDPREV* CC C*dGeetWindowcconstant_ | —“(‘C“(‘(‘“(“‘é‘;COLCOOOOOC‘(®’STCNNNYNYNYNNNNY L 
IHCBT_MINMAX* CCC‘ code TC“ it 
IHCBT_MOVESIZE* ss CHook code — C‘L C“‘i SS CC et siszr 
IHCBT QS CC“‘$STCSCCOC(*THOOK Code(s ae“ eC CC 
IHC_ACTION* ss tt CCC™C~C*C‘dTHWoK COdeE— es —“‘(‘C;‘C;CLCOCO*#*C*#*C(;OL:™SCOCtsCs‘“(#$SY’WS«‘OOSSC‘CNC(’RN’NNNY || 
IHC_GETNEXT™ tt CCCdHook code —( ts—CisC“(;$CC(‘sALC PC 
IHC_LPFNNEXT* sc CCC code ae—“(te—~“‘(‘C‘CLSOCOC‘*éSA]|:—C @:t‘“‘CO’CCWULOO*ti‘“CNNSC§$N’NYNNCNNNNN 
IHC_LPLPFNNEXT* ss CHK code — s—“‘“;NSCOC*YSCOOOCOOFFRE|OOOC“‘(’eCOLOCi“‘’(NNN$NCNNNNN 
IHC_NOREM*CC“‘##TNS*CSYHOOK code“ tC“‘LSOCCSCSCSSCC C“‘SO]COOOOC(¥’NNN 
IHC_SKIP* C“‘(‘RCIHOOKcode Cd CO 
HIDE WINDOW SSCSCSC‘dLSowwindowccommand | “(i CC 
IHORZRES_ CCC~*~“‘(C.CC#*dG @tlevicecapsdeviceparameter| (“sas 8] CC‘ !C“‘“(ONCOCOC(;’”’’’SCOdSCS 
IHORZSIZE CC~*“‘#SCCOC(C#dCG @tdevicecapsdeviceparameter}| —s—(“‘#$C'ss4#| “(it 4TC“‘“(“‘“C(;C;COC*:*C*C*C‘*C 
IHS BDIAGONAL — CCC*dCHMattcnstyle Se  t—“‘i(RTSOC*#*#C#C#C#C(#§OHCOC‘(’RK’ # ON C—“‘(‘’NSOCOCOC*SC“‘(‘®$’TNCSNS’$’CNYNY’N’NN CLT 
IHS CROSS tCi‘“‘(‘SCCCC#*Hatchsstyle = —“(‘CW!COCrTCOCO!!F€hULLLCC“‘C‘ATSC 
IHS_DIAGCROSS CCCdHatch style = —“‘cRLTSCOC*C*#‘#OO):SCt‘(YSN’N’N’N’N’N:C:SCOOU§NN§NKNNNNNN$’<“‘Ns—“ $DSC«“C<S$’:sN3N’ SY 
IHS FDIAGONAL ee Cd(Hatch style —“‘“‘cLESCO!UUFChUOTDUUUU™™FCUTC tsC“‘CONONCOCOCs*Ss‘(‘®’TCNS’N(C#WNCCCWCOQ 
IHS_HORIZONTAL ss CdHattch style = t—“‘zgL]OOOOCOTTC(‘$’R’N’N Os‘ eSC‘C’(;N#S#N@Y'Y'WC.UNSC‘C(TNNC(NCOdz 
IHS VERTICAL ss C*dHattchstyle Ss C“(‘“‘(WCOC*rLCOO!UUF€CUTC™*C“‘$RSUNSAYSC(#$TNCYCSNNNNNNNNNN’N’NN’N’’N’"“C “sws“—-—s<J 
IHTCAPTION, — CCSCSC*C*dCWirnwheerepreacode = |i“ ,SC:C“‘($$COSC”C“(‘##CSN’YNYNSNSNNSC‘CNNNNN_LY 
IHTCLIENT = CC*~“‘S’”C(Winwhereareacode—=——“(‘a[]*S*SClUTLULUL™ChUdTC“‘CO™NCOCO*C*C(S™SC*C*C*C‘*dC 
IHTERRORCCCC*C“‘SS*dWinwherecareacode ==“ tisd|:CSCSCSFFE|C“‘CONCS CO]OOOUUUUCi‘C(‘(®SN’NNNNNNNY CLL 
IHTGROWBOX Cd Winwhereaareacode | C“‘MSOOUOUOUUOUU4DUC“‘CNOOCOCO*#C#C(‘#S’NCCOC”ds 
IHTHSCROLL_Winwhereareacode | tC“‘CO!COOOOOOCOC‘éSS[#]#A”RHN _—s—s—sw“(w—“‘#SC*C‘*zsCY 
IHTMENU  CCCCCdWinwhereaareacode | tC‘ ]ti“‘“C‘“RSCSC“‘(‘;$’SCNC“C(‘(CR(N(NNYNYNN’N’N’NNNN LT 
IHTNOWHERE ss C*Winwhere areacode dT C“‘éi;SC‘(CN’NC*#C#OONNCOC*‘(®’’NN’N’NN’N’NYNN’N’N’N’N’NN’N’N'CWNCSC“ssCidg 
IHTSYSMENU_CC*d(Winwhereareacode | t—“‘é‘ ;:SOOOOOCOC*SYC (@$N’NNNNN’’’’N“CRNNNNNN’' 5S’ «§s#$#C 
IHTTRANSPARENT ——(Winwhereareacode | CFF] C“‘(st]OOCCC™C“‘(@$(NSNSC*C“(#R’KNYNCN’’’ LJ 
IHTVSCROLL CCC“‘($TCCWinwherecareacode | C“‘]:COUOOOUUU€CUTC™C~“‘RNCOCOC#C(’NNN’N’NN’NNYCNC LLY 
IHTBOTTOM* ss CCC“‘(CWinwhereareacode = | tC‘ C“(CC“‘CNNCOCSC(;#R’SUXCQ 
IHTBOTTOMLEFT* ss CWinwhereareacode | —“‘iO]C“‘ tS] C“‘(‘;;COC‘(Y’N’N’N’N’UNYNN§$NY LLL 
IHTBOTTOMRIGHT* SC Winwhereareacode | CT 
JHTLEFT* ss CC™~=“‘(’W”SCOC#*Winwhereareacode | CAC C“‘UOY:SOOOUCC“‘(R§$NNNNN_—C 
IHTRIGHT™ ee C~C“‘($TCC*dWirnwhereaareacode | Ci 
IHTSIZE* tC“‘SOOCOCOC(*Winwhereareacode | 4 
IHTSIZEFIRST” ss CC*C*C“‘é*(Wiinwhtere areca = | C“‘C“YSCOi‘(R‘“#;#Y¥’NY’NY’NNE GE— §$“_ ss se —“(i;rsssC“‘(‘CSCidz 
IHTSIZELAST*”_ ss CC~C“‘(CC#*«Winwhereaareacode | C(I CC 
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Defined Name Used As Hex Value | Decimal Value 
HTTOP* |Winwhereareacode | CE 
HTTOPLEFT* Winwhereareacode | CCS 


HTTOPRIGHT* ; Winwhere area code H Ei 14! H 
IHTZOOM* C~*~“‘($TCCCC*WWinwhereareacode | lt C“‘“CS!SOOUUUUUUUCC“‘((’NRN’NL 
IDABORT ss CCCCC*C*C*d‘WZ]iiilong/messageboxcommandID) 3] 
IIDCANCEL ss CCC*C*‘“‘C’”C#d*@SUialong/message boxcommandID) et 
|IDC_SIZENWSE_ Cd StarndardicursorID | BQ] 82642) sd 
HDC_SIZENESWs—s—Cti~‘“C*~C‘*Statndaar custo ID CdT FBS] 82G4ST Cid 
IDC_SIZEWE C“‘“‘CSCOCC*dSStarndardcursorID | CC F84T 32644] Cd 
IDC_SIZENS st CSStandardcursorID FBS] 326457 
DIGNORE ss CCCCCC*dDlng/message boxcommand ID) SE 
IDNO = CCC“‘(C*d‘~@SZSilog/essage boxcommandID| 7] 
WDOK ss CC“‘($TC#C#d‘Uiandlog/messageboxcommandIDD 
HDRETRY ss Cd Didlog/message boxcommandID| 4 
DYES CCtC“‘(‘#TCOC#d‘@]Sidlg/messageboxcommand ID) 6] 
HE BADID 0 Comminiteror PPD 
E-BAUDRATE SCSCSC*dComminittrror = CAL 
NEBYTESIZEC~C“‘“‘CS™CNC*CCmminiiteerror, | CFS] Td 
WE-DEFAULT CT |Comminiterrorn | CFB) SE 
E_HARDWARE SC |Comminiterror COL 0} 
E-MEMORYCComminiterror | FC) A 
WE-NOPEN  CComminiterror FD) 
WE OPEN CCSC™~C~C~CS*Ccommiinitprror, CFE] 
IGNORE C“‘CONCOCOC(*@DCO field definition = tT 
WNFINTE Dec field definition FFF) 
IKNJSTART SSSSC* Conversion function | 
IKNJ END CCCSCSCSC*Cconversion function =| 
IKNJ QUERY SC Conversion function |S 
IKNJ_LEARN MODE C|Conversion function = | CO 
IKNJ_GETMODE SSC*dCoonversion function | 
IKNJ SETMODE Conversion function |B 
IKNJ CODECONVERT «Conversion function =| 20} 8 
IKNJ CONVERT C*Conversion function | TS 
IKNJ.NEXT Conversion function TA 
IKNJ_PREVIOUS «Conversion function = TS 
IKNJ_ACCEPT SSC*Coonverrsion function, = | BT 
IKNJ LEARN Conversion function, | OB 
IKNJ-REMOVE —C*Coonversion function, = | AT Od 
IKNJ_CHANGE_UDIC SC*[Conversion function = dT ST 
IKNJ_JIS1 to JIS1 KATAKANA [Conversion function | AE OT 
IKNJ JISitoJIS2_— «Conversion function, | ST 
IKNJ_JIS1 to JIS2HIRAGANA [Conversion function, TS] 
IKNJ_JIS1 to JIS2KATAKANA [Conversion function, = | SE 
IKNJ JISTtoDEFAULT Conversion function = | TO] 
[KNJ_JIS1toJIS2OEM Conversion function TFET 
IKNJ JIS2toJIS2_—C*Converrsion function | 8] 
IKNJ_SuiS2toJIS2_— Conversion function | AT Od 
IKNJ_ MD ALPHA C*Coonversion function, | 
IKNJ MD HIRAGANA «Conversion function =| 
IKNJ MD_HALFCCCCSC*C*dCconegrsiorn. function = | 
IKNIMD JIS SSSC*Converrsion function == | 
IKNJ_MD SPECIAL s*Conversion function | 0} 
IKNJ_-CUT_NEXT SS C*Converrsion function =| 
IKNJ_CUT PREV Conversion function | 
IKNJ_CUT_KATAKANA «Conversion function = | 
IKNJ CUT_HIRAGANA Conversion function | AE 
IKNJ CUT JISi SCConversion function | CC 
IKNJ CUT JIS2_ Conversion function TE 
IKNJ_CUT_ DEFAULT ss Conversion function | 
KNJ_CUT_TYPED Conversion function )  ) 
ILBN_DBLCLK Cs Listbox notificationcode, | 
LBN_ERRSPACE Listbox notification code | __FRFE, Qt eee 
|LBN_SELCHANGE i Listbox notificationcode, | 
LBS _MULTIPLESEL ss CCCédListbox style = CCC 
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Hex Value | Decimal Valu 


O 
O 


ILBS_NOREDRAW_iListboxstyle a 
ILBS NOTIFY isto style 2 A 
LBS SORT. stboxsiyles 
Listbox style Poh 2 Re Os = —— ee 
ILB_ADDSTRING’ i Listboxmessage | OO] tA 
LB CTLCODE TC Listboxcontrol 
[LB DELETESTRING* i Listboxmessage | OAT 
Listbox message oe AOD = I 
BERR CC Listboxcontrol Dt 
ILBERRSPACE [Listboxcontrol | FED 2} 


[LB_GETCOUNT” ss Listbox message | OBE 
JLB GETCURSEL* i Listboxmessage | OF] 
ILB_GETSEL* si Listbox message OBE 
ILB_GETTEXT” ss iListboxmessage TOF] 
ILB_GETTEXTLEN” si Listbox message OAL 
[LB_GETTOPINDEX* i Listboxmessage | SOE] 
[LB INSERTSTRING" | Listbox message TOT 
[LB MSGMAX" i Listboxmessage TOF] 
2) 


LB OKAY Lisibox coniroi 6 


— 


LB RESETCONTENT* Listbox message 404 7 
ILB_SELECTSTRING*————CCédListboxmessage =—— (ss CT COC eC“ eC“ eC“(‘(‘eCSC‘(SC*tésC 
ILB_SETCURSEL* _—s—Céd‘CListbox message =——($s ss | COSC ei“ eC C“(‘(:tsi“‘$SNNNNCNNN LL 
Listbox message 0) | 
ILC_INTERIORS ———C—CSC*d@D@iccecaapabilitymask = ss | OT CBT eC“ tisss—~—“‘CS*s*sSCSCSC—~sdCYS 
ILC_MARKER _——————C*d@Dgvicecaatpabilitymask = ss || AC OC eC“ —s—“‘CSCsidC 
ILC_NONE ————CC{Devicecapabilitymask =| CY —“itit tC“ te—“‘CSCS*:*:*:C~C—~sdCY 
[LC_POLYLINE _————C—CCWDeviceccapabilitymask = ss | Ct tC eC—“(CSC‘“‘CSC*C*sSCisdC 
[LC_POLYMARKER __—s——C—Céd(Devicecaapailitymask == “ss| “CT “(it C“‘(‘CSMSC*tsC“(‘#$NNNN’NNNC#CQXC 
ILC_STYLED —s——“‘C_C__C[Deviceccapabiltymask — (ss]| CT eC eC“ (;eC—“‘SC*sSCSCSCSCidC 
[LC WIDE —————~—~—CSCSCC(WDeviceccapabilitymask = §s| (iO SC etCt~“‘C(“;SNC(;‘“#;’Y’YWNYN$NCNNWSNCSCUQY 
[LC_WIDESTYLED —s——SCSC—~C‘d Deevicceecapaailitymask sss] —“C HC eC “(te C“‘(‘SCSCts‘“‘(#$(’N’N’N’NYNNNNN LL 
[LF FACESIZE —s———CSCC—C—C—CiLggicalfontconstant =—ss— s§«sY|;—C S—“‘ CCT etsi“‘“(‘(‘(COC(“(’RNNS$SC‘CSd 
[LHND*  —C—~—“‘CNCCCCC(GiObalmemorymanagement. | — 4] STE 
[LINECAPS _——s———~—~—~CCGe@tdleviclecapsdeviceparameter| | 1E] = 30) —( —“—iC—Cs—“—Cs—s—s—s—CSCSY 
[LMEM_DISCARDABLE __—si[Localmemorymanagement |  —S FOO] ~——( 840} i“ wC—~—“‘CS*s*sCSCSC—isCYS 
[LMEM_DISCARDED* SCs Localmemorymanagement | 4000] 16384 dC 
Local memory management I ) ee *) 
Local memory management aa. ee nen 
[LMEM MODIFY ————————C—C—C—C—Cis Lcaalmemorymanagement | ss“ BO] eC“ ;ti“‘“(C*i(S;SC*:*:*:*:*C‘*zCY 
[LMEM_MOVEABLE —s——C—CCé{Lcalmemorymanagement | et OO —“(sSsi‘“‘(‘“(C;i(*SCO*S*S*C*C(C:C:CSCsisC 
[LMEM_NOCOMPACT _—_—i{Localmemorymanagement | S10] 6] —“(tiws~*~—‘“‘“(CS*s*~*~*~*~C~C~C~C—C—C—C—C—~YCYS 
[LMEM_NODISCARD _————si[Localmemorymanagement | sss 20] | — —“‘“(C:*sSCSCSC—~sdCYS 
[LMEM_ZEROINIT ——s———SSSS—CsdLcalmemorymanagement. |  s—s—s 40]——(s;—“(t 4, Ci‘ wC—“‘CS*sSCsisdCYS 
ILNOTIFY_DISCARD ———————S—S—S—CiLcalmemorymanagement | 2] OC“ s—“‘CSC*S*s*s*s‘“‘(S*S*s~s~s*YzrY 
ILNOTIFY MOVE ——————S—C—CsLcalmemorymanagement | tT —“(‘is*s~‘“‘CSCS*s*s*s~SC—s*zY 
[LNOTIFY_OUTOFMEM _—————si{Localmemorymanagement =| COT eC eC“ e—“(ti‘“C;Cs*s*s*s*S:C:C*~—~*zCY 
[LOGPIXELSX _————C—C—~—C*dGettdeviccecaaspseviceparameter| ss 58] — S88] —( —“—sC—Ss—SCSCSCSCidCY 
ILOGPIXELSY ——————‘“CWCOCC*C‘G e@tdeviclecapsdeviceparameter|  —--s SAS CO e—“( te—“‘COCSCSsSsSCSCSCisCS 
LPTR* Ss SSSSCS™C™—~—™s—SCSCSCC«*Gobalmemorymanagement [| =f ts s—“‘“C;iCS:*S*s*:*:*:C~*zC 
ILPTx* —SC™~C™~—~—C—C—C*d@Dicecescription =—— Cd] CC —“(itOTC“( ; 8]C“( r—“—‘CSs—CSCCSY 
ILTGRAY_BRUSH_ ———CC*dStock logicalobject SF | (ti CC C—“‘CSCSC*S*s*S*:*:*:C:C:C~isdCY 
[MARKPARITY —SS—S—CSs Dc field definition === | CT CC C“(‘(‘CSsi‘“‘(‘(#$#$R’NN’NYCSCSWOY 
[MA_ACTIVATE*———S—S~S~—~sMousse@atcttivaterreturncode =| Ct] —C“‘iTCC“‘(‘’COC(#RN’NN’NSN$S$SUCCSQ 
[MA_ACTIVATEANDEAT* _|Mouseactivatereturncode | 2] 2] —idzC 
[MA_NOACTIVATE*__———S—S~d[Mousecttivaterreturncode =| sss 3] CC —“‘CS*si‘“‘(‘CS*SC*C*C*C:C(‘(C:*‘idC 
IMB_ABORTRETRYIGNORE __—i'[MessageBoxtypeflag | CO i“ tt—“‘“CCSC*sisdCY 
[IMB_APPLMODAL__—s—s—CC‘*dM@SageeBoxtypee flag =s—§$s S|] CC eC i s—s—“‘Cti‘—CSsSCsCs—sOSY 
[MB_DEFBUTTON1 _—s——s—S—S—s*dMeessaageBoxitypeflag == | CO eC rs e—“(—ti‘“C:s*s:CC:CCCCC~idCS 
[MB _DEFBUTTON2 _—s—“ wSCSCSCSC*dMlessaageeBoxtypeflag =| 100] ~=s—s256] rt —“*;‘“‘C:*C*s*s*s*:*S™C”:C:C~*sS 
[MB_DEFBUTTON3S _—s—~—~C‘*dM@esssageeBBoxtypeflag =s— ss [| SC 200, DT s—“(‘“C:;éC:*:*:”C:C:C~*S 
IMB_DEFMASK CCC MessageBox type flag oo FOO} — 3840) 
[MB_ICONASTERISK—s——s~CC*C*édMUe@SsageBoxttype flag ss || SE C40, SCAT 
[MB_ICONEXCLAMATION __——sd[MessageBoxtypeflag  =ss[| SC SCOT SS t—“‘“C(‘(CSCNCSC(’‘’KUN’YNNN’N’N’N’CCCSC‘O(“N 
[MB_ICONHAND _ss—sCC~*~C~C‘Me@ssageBBoxtype flag s—s<s | COT CTC“ ;CC~“‘C‘NCNC‘(C(C(CUSCOQ 
[MB_ICONMASK __——s—s—CC*C*Céd(MU@ssageeBoxttyperflags—s§sSsd| SC OTC—“‘C;CCOFOTOOOOUUUCCC“‘(‘#$C‘(’$#$’N’NSC&SCS 
IMB_ICONQUESTION___———s—CédMessageBoxtypeflag = | 20, QT t—“‘*‘“:‘“C;é‘“‘“‘(‘CC*' 
[MB_MISCMASK __————SS—SCSSC*dMeessaageBoxtypeflag || =~ C000], —— <= 4915] wt—“‘“ ‘CSNOCO*;*;*;*;*#*#*C*C*;*;*Cé«” 
[MB_MODEMASK __——————SSSSS—C*M@essageBoxtypeflag «| = 3000]_~——i(‘<sist2288,0— tt C“‘“‘“S;COC*‘*C 
IMB_NOFOCUS ~~~ |MessageBox type flag | gooo,—— (ts 2768], wt—“‘“(C‘“(‘<‘“‘(‘(‘(‘(CS*™Y 
IMB_OK —————~—“‘CCC*((MeSsageBoxtypeflag =——(s§s | CCC ;w:~—“;é‘iSC“‘CR;RNCOCOC*#*C(#;’#KY’NYN’NN’N’N’NNN LL 
[MB_OKCANCEL _—s—C[M@eSageBoxtyp flag = (ss| ti“‘U]SUUUUCUTCCC“‘C(NNOOCOCOC(¥’NKN’N’NNN§#N§’N WALT 
[MB_RETRYCANCEL __——=éd(Ml@ssageBoxttypeflag =| Ss CSC SC—“‘(C;CSSCO;OCCOCOCSC(‘(‘(‘C‘C 
IMB_SYSTEMMODAL CCCs MessageBox type flag 1000 409g] —(isi—s—‘“‘(‘C:sSY 
[MB _TYPEMASK.__—s—s—S—CSCCSCSC*d(MeesageBoxtypeflag = |S CT Ci C—“‘ONCOCOCOC*CSC“(’SN’RNYNNN’N’N’W:SCOWN 
[IMB_YESNO.—“‘.CCCCCi(MessageBoxtypeflag =——(sCséd|;éCi(‘<G( (as CCC“ (ss:si“‘“C:‘“(CS:SCOC*C*C*C*C*C*C*C*C*CT 
[MB_YESNOCANCEL _—Céd(Ml@sageBoxtypeflag | 3[  3[| | 
00CO 00C Dest = (source AND pattern 
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[META ARC* ss CCC~*C*Cé*d Metafile function = “sas | CTC“ OTC C“(C‘“‘CSSC*C‘*dC 
META BITBLT* Metafile function | 922 2338 

IMETA CHORD’ ss CCSC*d Metafile function =—s—§ Si | CCL“ (CAT —“‘(‘“O;OCOCSCSCSC‘CS 
[META _CREATEBITMAP* ss Metafile function == Cd] CCL C“‘(CU79O)—C“(‘(;CC“‘C®N’N’N’NNCN#N#N#NC(C‘iéid«z 
IMETA_CREATEBITMAPINDIRECT* [Metafile function ss | CCF ES] 
META_CREATEBRUSH* Metafile function F8 248 

IMETA_CREATEBRUSHINDIRECT* [Metafile function == | SCOT CO E4E eC“ e—“‘CSCSCSC*CidC 
[META_CREATEFONTINDIRECT* _|Metafile function = sss | SC] C“‘(‘#’SOQECOCi“‘(’NCN’’RN’N’NN'SNCNCNCNCNC(TCOdC 
[META _CREATEPATTERNBRUSH* [Metafile function = sss (ss| CCU] —CC“‘COSOS]O©€=©§“*.CF€F™FCC“‘NCOC#C#C‘idC 
IMETA_CREATEPENDIRECT* _—s{Metafile function == | CCA CC“‘sGQECC“‘(C“‘(‘SONOS:C*C‘(;’;R’N’N’N’N’NN WSC 
[META_CREATEREGION* _——séd(Metafile function ==ss—(#s | CC~C“C|CC‘*GZQYCCC“‘(‘®$U“NNNCN’SC(#N’NNNNNN’N’N’__ 
IMETA_DRAWTEXT* __—s——C—C*C*C#éd{ Metafile function = ss | CCF BS] C“(‘(SCS:*s“‘(@$T(N’’NNN;(CNN’N’N’N’ CLL 
[META _ELLIPSE* —sss——CC~—sé‘éd(CMettfile function’ = “ss | CIBC“ (4S, eC“ ;wC—~“‘CNC‘i*sS 
IMETA_ESCAPE*—s——~—~“C‘C#d{Meettaafile function =—s—#§#&Ssi (| CTC AT —“‘“CO™OOCOCSCSC‘idz 
[META_EXCLUDECLIPRECT* _—si([Metafile function = ss] C04] 
IMETA_FILLREGION* _—s—s~CC*Céd Metafile function =—ss§ss$s as] CBT AT Cd 
[META _FLOODFILL* —s—— Cd Meetafile function = CT 404 
[META_FRAMEREGION* _—s—sisCCCédMeetafile function ss “$s C| CT GSE tC C“(‘;(‘s:‘C;CsCizC 
[META_INTERSECTCLIPRECT* _—s[Metafile function ss | CS 4G} 
IMETA_LINVERTREGION* _—s—C“sCCédM@etafile function = (“sas | CAT BTCC 
IMETA_LINETO* Cs Metafile function == | ST 
IMETA_MOVETO* ss CsC*dMeettafile function = CT AT BAT 
IMETA_OFFSETCLIPRGN* _—s—s=éd( Metafile function ss s“saes| CT 
|META_OFFSETVIEWPORTORG* __|Metafile function = | CT] AS} 
[META_OFFSETWINDOWORG*__|Metafile function = (| CCF] CTT C“(‘(‘CONCOC*OCSCSC*C‘(#S’N’N’SCOSdY 
[META_PAINTREGION* _——s—C—Céd Metafile function =ss(§$s5$& ~S sd] CBC C—“‘(‘:CSCsizdC 
[META PATBLT* ~—s—CCCCC*dM€etafile function = “ss | CH] 
[META PIE* = CC~—~—CSCS[ Metafile function == <s—CidT|(C CAC“ (OAT C“(‘(Cts‘(CSCC(‘iédC 
[META POLYGON* _—s——C~C*=Céd Metafile function = §$§ Ss Cid|C Ci RATA 
[META_POLYLINE* _—s—s—~*C*C#C#éd Metafile function = (ss CT CST OS —“‘COC‘C*dC 
[META RECTANGLE* ss“ Céd(Meetafile function Ss s§s | CBE C1057] CC :—‘“‘SCi*dr 
eee eee 
IMETA_ROUNDRECT*__—ss—ssCCCédMettafile function = | CIC] SA] 
[META SAVEDC* _—s————C—C*“CNCC*#d(Metafile function = Cd] CC tC“‘i‘TC CCC eC C—“‘“COCSC*CSCSCSs‘(®SSSC‘dsz 
META SCALEVIEWPORTEXT” _—i'|Metafilefunction ss ss | C404 
IMETA_SCALEWINDOWEXT*____—s[Metafile function = | C400] 024 
IMETA_SELECTCLIPREGION* _[Metafile function ss | CCC] OO] ae ee C—“(‘CSCS*sSCSCsisC 
[META SELECTOBJECT* _—s—“‘w_—sC[Meettafile function == (sa CD OTT Cid 
IMETA_SETBKCOLOR* _—s—sw~=C*C*é Metafile function = (<$s | 8 C“‘(sCsizC 
[META SETBKMODE* _——s—C#éd( Metafile function =—s—#s | CCT C(t EC eC“ eC“‘NCOC(‘éz 
[META SETMAPMODE* _—s—C=CéMeetaafile function == ($s | COST OT Cs 
IMETA_SETPIXEL* —s——Cs—~C*C*C*C#*d Metafile function, = “ss CCS] Cd 
IMETA_SETPOLYFILLMODE* _—i([Metafile function ss CC] CCST CGE eC teC“(‘SC:CsCSC‘idC 
IMETA_SETRELABS*—s—“Cé(Mettfile function = | ST 
IMETA_SETROP2*  —ss—C*C*C*Céd Metafile function =——#§s 5S CT C4 OY CC C(‘CSC‘idr 
IMETA_SETSTRECTCHBLTMODE* [Metafile function =| SCC 7] 2S} 
IMETA_SETTEXTALIGN* __—s—s=ssCé(Meettafile function == “sas; CEL 80RD 
IMETA_SETTEXTCHAREXTRA* _|Metafilefunction Ss | SS C08] ATC 
META SETTEXTCOLOR* Metafile function 209 521 

[META_SETTEXTJUSTIFICATION* _[Metafile function =| SCAT“ CCT eC Cid 
IMETA_SETVIEWPORTEXT* _———si([Metafilefunction == ss | CC ELC“‘C(SC«“COLSOCtCi“‘C;N’NNC(‘(#R’’’’NYNN§NNNNL| 
[META _SETVIEWPORTORG* _—si[Metafile function = (“ss (dT COD} eC“ C“‘CC;C‘i*dzC 
IMETA_SETWINDOWEXT* sé Metafile function == (s Cd| SCC 0CT SC eC“ QTC C“‘CONOCSC*SCSC‘idC 
IMETA_SETWINDOWORG*__————si[Metafilefunction == | CSCC BTCC“(‘(;:COSTC eC C—“‘CNCSC‘isdC 
IMETA_STRETCHBLT* _—s—Css~—C—CédMéetaafile function =—=s § SC] CC CC~“‘i LCC‘ BHT eC“ C“(‘COCtsSC‘idC 
IMETA_TEXTOUT* —s—CCSC=éd Metafile function =—s #§ SCT CTT  CCCid 
MFECOMMENT* GDI escape code F re eae 
IMF_APPEND —s——CSCSCSC—CS[Meenultemmenufiag = ss | SS —Ci0O]—C $§es—C“‘é tS ]UUUCCCCC“(‘ NCSC 
IMF BITMAP ———S—SS—S—S™—S—SMeenultemmenufilag = =— (ssd| t—“‘i C“‘#“]SUUUC“‘(‘SOCOC*C‘ésCS 
[MF_BYCOMMAND __———Ssd[Meetutemmenufiag = (s| CC t—“‘éiSC C“‘éi |C(‘(CsC‘“‘(#RCCC#Cdz 
IMF_BYPOSITION —SSSSS—S*d(Meenultemmenuflag =i (<séss| 400} (<$s ‘(ss 024; — tC“ tC~—“‘CSC*ts‘s*dzC 
IMF_CHANGE ————CSC—CSC*dMentultemmeeur flag = (| CO BT tC“ eC“‘SC*C*C(Ci*z 
IMF_CHECKED _—s———C~C*dM@rnultemmenuflag = =——i(“<$sCs], SC 
IMF DELETE ——C—C—CCOC[Meenultemmenu flag =s—(§$<s | C00] 
IMF_DISABLED—————~—~—CSC[Meernultemmeetur lang CE CC 
IMF ENABLED _—s————~*~“(S’”COC*dMrtultemmmenufflag == ss] CO “(tC 
IMF_GRAYED.———C*~“‘(NCCC*Menuiltemmenuflag | CC 
IMF _HELP* ™C~C~“‘(C*Menuiltemmenuflag = (| 4000] —S— (6384) 
IMF_HILITE SC Menultemmenufiag = | OT eT 
IMFLINSERT ss C~*~“‘®CCMernuitemmenuflag = | “i CC CC 
IMF_MENUBARBREAK ss“ ss[Menultemmenuflag =i (“ases] CT 8 
IME_MENUBREAK ss Menultemmenuflag | COT A 
|ME_MOUSESELECT* _—s—Ss(Menultemmenufiag =i (‘a<s$s$sSsd|;s Si“ sCOCO}—(§=$=FS82768E i et—“‘“ C;™NOOOCOCOC*#C#C‘*idz 
IMF POPUP —C—~—“‘(ENCCCC*dM@etutemmenuflag =i (ass| CO 
IMF REMOVE” CCSCSC*dMe@rntultemmenufiag ssi “ss| C00] <e  GT SC Cid 
IMF_SEPARATOR ss“ CtMenultemmenufiag = |] COO] ($e (ey 
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IMF STRING ——~—~—“‘CSC™C™C#*dMeenuiltemmenuflag = (“a“sés]; SC tt tC esC—“‘“O™OCSsC‘(‘#‘#COCY’S’W§#NWSC“OW”| 
IMF_SYSMENU*——“‘S”COC#dMeenuiltemmenuflag (| 2000] — 8192] et—“‘“(CSCSC*C*C*C*C*C:C*C‘*dC 
IMF_UNCHECKED_———t—C*C#C#C#C#*dM@enuiltemmenuflag = sss TC CC  —“(;isCs‘“‘(CSCS*S:*SC‘*z 
[MF_UNHILITE ss CC~—~—“C|M@ertultemmeeurflagg (| (iC —“‘éi;SC“‘“ONSNCNCOC(’RK’NNNC#SOY 
IMK_CONTROL—s—“‘w”CCC*d Kyte: mask f/mousemsg. [| 8} CC C~“‘CSC:C*C‘*dC 
IMK LBUTTON. ss C*“‘C#S(@‘Uystate mask f/mousemsg. [ot] tt C“‘“;éOSCOC*#C*‘*S 
IMK_MBUTTON.—ss——~—~C“‘(’:;~FC(CMKeeystate mask f/mousemsg. | = 10] SF] CO —“‘“C;CSC*C*C*~SCSCiszC 
IMK_RBUTTON.—s———C~C*C*“C#CNC#dKeytatemaskf/mousemsg. [| sss 2] C—“‘“ “‘‘;NO;OCOC*O*;*;*C*#*C*C‘*zS 
IMK_SHIFT sC™C~*~“‘(YT”CCWC#dKeyState mask f/mousemsg. | sss 4]— tC eC ( C~C“‘(CSC*C*‘*dC 
IMM_ANISOTROPIC ss CC«(GDImapmode — (dC“‘ ‘SCOUT 
IMM_HIENGLISH ss CCSSCdGDImapmode S— —“‘“(‘(‘[SSOC*C*C(‘(S$S?;;O*O*$}COOOOOOCOC‘*SSYTCNN C“(‘CSCSCts‘“(‘##R’NSCSOOY“ 
IMM_HIMETRIC ss CCCCSCSC«d(GDImapmode Se —“( tC tC(“‘(“ LLLChUlC“‘C‘CNCOCOC*SC(=C*d 
IMM_ISOTROPIC. ~*~‘ #&sIG(DdCmaaspmcde—§= si“ tC e:—“‘é‘aTSOCCCUC“‘“COONCOC*C*C*SCSCS*C‘(‘’#$’YNRNNCNSNSNSNCNCSCC 
IMM_LOENGLISH ss CCC*C*~C*«dG@DDImapmcde—§§ ss —“‘izr;:SC(;::C“‘ CU C—“‘(‘CC*Csé*sSC 
IMM_LOMETRIC—CC*“‘C‘*LGO(DiIMapmode 
IMM_TEXT — CC“‘#’CN:COCIGODImapmode 
IMM_TWIPS Cts*C*‘“‘CS’COC(GO(DiSImapmode a 
IMSGF_DIALOGBOX i C*Céd‘rilter' procedure code | CC (OC eC“ eC C‘(Cid 
MSGF_MENU Filter procedure code 2 2 

MSGF MESSAGEBOX Filter procedure code 1 1 

IMSGF_MOVE* CC*C*éd Filter procedurecode | sd 
IMSGFE_NEXTWINDOW*sdFilter procedurecode (as | t“‘éC“(‘tC“‘(‘C:Cti‘(#YN’N’N’N’N’N’N’NNN LL 
IMSGF_SCROLLBAR* CCCs Frilter procedurecode (“as | —“‘C CO CC“ CidC 
IMSGF_SIZE* ss C~“‘CSCC(#dC‘ Filter procedure code = | “(CC 
INEWFRAME sc C™~—“‘®T”COCG@(Oidi Scape ($s<ass | —“<téis GS 
INEXTBAND ss ™™~—“‘(SCC(#*G@(#i@Scaspe— <a as tt ( t—“(ti SC 
INONZEROLHND* _——C—C~*~C“C‘*dCG bal memorymaanagement | C(t tC“ sC—“‘COCSCSCSCSCSCSC‘isC 
INONZEROLPTR*__—ss—CCSSC*dCGlobalmemorymanagement | ss CO —“‘i |S C“‘“(ONCOCOC*C*C(‘(!COdz 
Deb field definition ee eet se PEO lee eg ee ONES he a eee ol 
NULL_BRUSH Stock logical object ee ee a eee 
INULL PEN. —itit~C*C“(‘(’’”CC#dStockiogicalobject = — (| tC“‘ LSC tC—“‘“(NCOCOCSC“(‘“’#R’YYNCNN COC 
Getdevicecaps device parameter] ss s“sst0| St ST C—“(‘(‘SCS*s‘“‘(‘$KUN((NN’N’NN$’NT CL 
INUMFONTS ss CC*C“‘C’C”C™C#«dr‘G@tdeviccecaps device parameter} 16] RT eC C“(ts:s*s‘“‘(CSC;*#C*C‘*CS 
INUMMARKERS _—CC*C*C#dGettdevicecaps device parameeter| 14] 20}  —“‘CSC;*s*CisS 
Getdevicecaps deviceparameter| ss (“ss12], BT C(tsC‘CisS 
[OBJ BRUSH —~—“‘S™CO#C#*O#jectefinition CT CC“ tC C“‘(‘“‘OCSC*CSC‘(;’S’NSCOCd 
OBJ PEN _[Object definition Tt 
OBM_BTNCORNERS OEM definition ss CT CCFO] = 8275HE CC“ etC—“‘C;SCOC*C*C‘C*isS 
[OBM_BISIZE—C~“‘CN’CSC#*OWEM Geefinition 3S C—C—“‘(LHSOCZFFO])~=— 32761], —“‘(‘(‘(;(‘:;‘:;*:;:C*™Y 
IOBM_CHECK.—— CC~C*~“‘(:”COC*NOEMGéefinition =— (Cid CCFO] S27G0]—— i“ tet—“‘C*CSCSC*t*t*s*S*C*C(‘(‘CL 
[OBM_CHECKBOXES CCM eefinition = CTC CF] 2759)  —“‘CC‘idCN 
JOBM_CLOSE——™C~—“*‘—CSCSOEMeefiniticn. Ss Cd] CCL C2767|— i ets—“‘“C;CSCSC*C*s*s*SCSCSC‘isdC 
[OBM_DNARROW.——i“it*s*C*C*C*C‘«dOUEMefinition = <sCdT| SCC] C82 764T OO  C—“‘CO;OSOCOCOC*#C#C‘ész 
[OBM_LFARROW.——“‘“C;C#*dCCO@EM definition’ = i C—“‘L)SC‘“‘F|’=~OW™~COCCOCS2762]— tC s—“(‘issS:*s‘(CSC*‘*C 
[OBM_REDUCE*——“‘CNCOC#C#dORMefiniticn =— (CT CCFO] 82757] 
[OBM_RESTORE*—~—~—C~—COEM@eefiniticn =~ C—“‘RSC 82755] Cd 
[OBM_RGARROW.——~—~—CSCSEMeefinition = ss CC‘RS“(‘#;S(<C;sSFBEOCC‘S27G3P Cd 
OBM_SIZE—~—“‘CSNNOCOCOC(#OEMCefinition =— (ss C*dTsCSS*CFE|OOC“‘SS7GS| tt C(sCtsCizd 
[OBM_UPARROW.—~—‘“‘;C™SC‘*dCUEM definition = —C‘EC“‘(‘N;#NS(S#S SVD] C(t 327GH] Cd 
[OBM_ZOOM*CC~“;C*SC‘~OEMeefiniticn SS <sS—“‘;‘(CSSSCC AT S275G] Cid 
IOCR_ CROSS. —~—“‘CSCOC#COUEM éefinition = CTC *C*“‘O|”COC“‘(‘é=SSS'T id 
[OCR_IBEAM.C~*~“‘S’”CC#*OEMefinition’” ~=— (Ci]CCSCOW] CC C251ST s—“(‘(‘“(‘C(CNO;O*#;COC*#*#*#C#*#*C;C;C;C‘é*z’ 
OCR ICON. —~“‘CCCOCOCOC#OEMdefinition’' = (ssC*d|sCttCiS1] CC 8OG4TT —“(‘(C“‘CNC*C‘C*zCN 
OCR NORMAL CCSCSCSC*dOEMefinition = Cid SCO] “(8251 (Cd 
OCR SIZE —“‘C(OOOOCOCO(#(#OEMGefinition =i (ass CTC CCC] SC (ws GAO| es eC sC“‘(‘CNC‘is*CS 
[OCR _SIZEALL* _—s— tt CCCSC*~*C‘dOCEMéefinitiom = ss —“‘(SCFOCL.C(SDGAGT SC t—“‘(‘“ (‘C;;OCOC*O*#*C*#*#C#C*C*C#*#*#*C*éz 
JOCR_SIZENESW*_ OEM Gefinition = CEC CFOS] 82643) 
IOCR_SIZENS* CCC“‘}OEM éefinition = BS] 82645) 
[OCR_SIZENWSE*_ OEM definition BR] 82642) 
(OCR SIZEWE* COM definition = Cd COAT 82644) 
OCR UP —“‘CONCOCOCOCOCOCSOEMGefinitiocn = CEC COST 82516] 
OCR_WAIT.CC~“‘S™C#UOEMCefiniticn = C*iS:C(‘#$’N‘N’TU 7QE|—(§$ C51 AT 
[ODDPARITY ss C~“‘(NCC*( field definition TC 
[OEM_CHARSET —s——s—Ct~C*C#CiLOicalfontconstant = ass] CT CT 
[OEM_FIXED FONT _—s—s—“sCC*d; tov logiccalobject_ | CYC (C“(‘(‘SCSCUOSC “$C ‘$$#;$/TW' | 
[OF CANCEL ss“ CC™~—“C™CSOpeniFFile flag CT CCC‘ (4ST 
[OF_CREATE—s———~—~—“‘CS™COC(‘#«d{OOenFile flag” = CTC COOO]—C (<$#R 4OVDGUS|—§-_— <@ CC 
[OF DELETE ——ss—C™C™~—“‘CS’COC*dOpenfile flag CSC CCC $C (eT CC C“‘CS 
[OFEXIST ss C™~“‘STCCOC*(Openfile flag Si ( CCdTC( SCC OOO, ($C(iSSM; 
[OF PARSE. ——t~C~*~“‘(CC*#dCOperFileflag = (CT Ci eS] 
[OF_PROMPT ss C~*~“‘(’”SC*O penile flag = (CTC SC 2000]— e192) 
FOP READ 2. pee gees POON Nag. 2 0 0 es 
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[OF READWRITEOpenFilefag ss] —SSs—<—tSC CC CCSC—CSSCC_ 
IOF_REOPEN  ]OpenFie flag | 8000|_sa7eal.——s—SCSCS—S 
[OF_VERIEY_OpenFile flag | 400] foal SSCS 


OF_WRITE OpenFile flag ee 
OIC_BANG OEM definition 7F03 Lk ae ees 


OIC_HAND OEM definition 7F01 CA a ne, 
OIC_NOTE OEM definition 7F04 S2516)) ee 
OIC_QUES OEM definition 7F02 S25 A) ise e e e 


OIC SAMPLE OEM Gefinition | FOO] 82572 
ONESSTOPBITS Dec field definition =P 
[ONESTOPBIT Deb field definition | 
OPAQUE GDI backgroundmode | 


OUT CHARACTER PRECIS lLogicalfontconstant ss | CO isd 
OUT DEFAULT PRECIS iLogicalfontconstant ss | CO el i ssi 
OUT_STRING_PRECIS Logical font constant Beas | Rae | eee) 


[OUT STROKE_PRECIS [Logicalfontconstant__o TS 
IPASSTHROUGH* GD escapecode 


IPCLINTERIORS Device capabilitymask | BO} 
Device capability mask eae) ea ore | 
IPC_POLYGON Device capabilitymask 
IPC_RECTANGLE Device capabilitymask | 


PC_SCANLINE Device capability mask ee | een | Re 
PC_STYLED [Device capabilitymask | 20) 


PC_TRAPEZOID Device capability mask [Beene | peetesecireec. | Uae ert I eee 
PC_WIDE Device capability mask RE LR |) 
PC_WIDESTYLED Device capability mask eS: TES) eee eee eee 


PDEVICESIZE Getdevicecaps device parameter} (“ss TAL “(STC sC“‘“‘O;™OSOCOCOC*#C#C#C(‘#(#YYNS$C‘SOON 
PLANES IGetdevicecaps device parameter] ss CE] Cid 
PM_NOREMOVE* Peekmessage options a Oa ee OD ee 


PM_NOYIELD* [Peekmessage options | 
PM_REMOVE* [Peekmessage options tt 


IPOLYGONALCAPS _—sGetdevicecaps deviceparameter]| 20] QP 
IPR_JOBSTATUS ss Spoolerwparmelass 
PROOF QUALITY Logical fontconstant J 
PS_DASH petetyie? ee 
IPS_DASHDOT TT Pensstyle 
IPS_DASHDOTDOT se Penstyle 
PS DO: a 2 Persil a ee ee ee ee 
Le EC POPU (1 71; Secu (SUDEP SOO) (ONAN A nc 
bes ON Re tN a ete Op ee 
IQUERYESCSUPPORT _—|GDiescape 


RABLACK Cd Binaryrrasterop 
R2COPYPEN Binaryrasterop PR 
|R2_MASKNOTPEN sd Binaryrasterop Pra 
JR2.MASKPEN Binaryrasterop Pa 


R2_MASKPENNOT [Binaryrasterop SPD 
R2_MERGENOTPEN [Binaryrasterop DPM 


[R2-MERGEPEN ____|Binaryrasterop | 15] 15|[DPo SCS 
[R2_MERGEPENNOT | Binaryrasterop | 14] 14|PDno SS 
IR2NOP_——=SSSCS—*SBinaryrasterop | tip iio CCS 
IR2_NOT__________|Binaryrasterop | 6, 6]Dn. SCS 
IR2_NOTCOPYPEN __ |Binaryrasterop | 4) 4|PN.——SSsSCSCSCS 
[R2_NOTMASKPEN __|Binaryrasterop | 8, 8|DPan SSS 
IR2-NOTMERGEPEN [Binary rasterop | 2] 2]DPon——SCS 
[R2-NOTXORPEN __|Binaryrasterop | 10} 10|DPxn SCS 
IR WHITE ——~SCS*~SC~SBnary raster op —————~d SSC Ct CCOC~C~S 
IR2_XORPEN __[Binaryrasterop | _7|_ 7JDPx._—SS 
IRASTERCAPS ______|Getdevicecaps device parameter| 26] sal ———S——S—~CS—SCS 
RASTER FONTTYPE[€numfontmask | SSS] CP CCC 
IRC BANDING [Device capability mask_| 2 2) ——S—S—SS—S 
IRC_BITBLT | Device capability mask__|1]_1}_—_+4 
IRC_BITMAP64* | Device capability mask pe Oe eee ee 
IRC_SCALING | Device capability mask__| af 4] —SsSs——+4 
RELATIVE |GDl coordinate mode | 2] a] ——s—sd 
IRGN_AND _|Combinergn style |] 1 
IRGN_COPY___|Combinergn-style | 5} 5 
IRGN DIFF |ombinergn style | 4] 4 
IRGNOR ___|Combinergn style | 2] 2 
2 
2 


RT ACCELERATOR Predefined resource type 
RT_ BITMAP Predefined resource type i | 


RT CURSOR Predefined resource type 
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IRT_DIALOG ss CCCs Predefined resource type = | ST SSCSIMAKEINTRESOURCE (5) 
IRTFONT ss CdPredefined resource type | 8 SSCS MAKEINTRESOURCE (8) 
IRT.STRING ss CC*dPredefined resource type | CT CCSCSIMAKEINTRESOURCCE (6) 
ISBS_BOTTOMALIGN® ss CScrolibarstyle = CU CC :C“‘CSSC*C*C*C‘*dC 
ISBS_HORZ* Cd Scrollbarstyle 
ISBS_LEFTALIGN* ss Scrolibarstyle 
ISBS_RIGHTALIGN* ss dScroilbarstyle = 
ISBS_SIZEBOX* ss CdScrolibarstyle = CC C(t C“‘CNNC*C#C#C#C(‘N#(N’NN’N’N’NYCC¥dS 
'SBS_SIZEBOXBOTTOMRIGHTALIGN’|Scrollbarstyle CT —C“‘CCC‘*dz 
ISBS_SIZEBOXTOPLEFTALIGN* __[Scrollbarstyle ar ae ees 
ISBS_TOPALIGN* ss CdScroiibarstyle = CT si“‘CCC*dz 
ISBS_VERT* Cd Scrollbarstyie 
ISB_BOTH* Cd Scrollbarconstant | 
FSB BOTTOM «2-5 = — —__— = Seroll ba coristeatat Fg Te | 
Scroll bar constant 2 2 cee 

SB ENDSCROLL Scroll bar constant 8 8 

ISBLHORZ  CdScrolibarconstant. = | CC 

ISB_LINEDOWN C*Scrollbarconstant. Tt 


ISBLLINEUP_ OT Scrollbarconstant 
ISB_PAGEDOWN Scrollbarconstant. | 
ISB_PAGEUP_Scrollbarconstant 
ISB_THUMBPOSITION | Scrollbarconstant | 
ISB_THUMBTRACK | Scrollbarconstant | 
ISBTOP OO Sorollbarconstant 
ISBVERT OC Scrolibarconstant. 
ISC_ARRANGE* Oo Systemmenucommand | FO} 71AP 
ISC_CLOSE TT Systemmenucommand | FSO, 153G} 
ISC_HSCROLL_ System menucommand | FORO] 1568] 


SC_KEYMENU System menu command F100 61696 
SC_MAXIMIZE* cee) << -1-) 


SC_MINIMIZE* F020 Oiai2it | a 5 


ISC_NEXTWINDOW System menucommand | F040] 1504 
ISC_SIZE System menucommand | FOOD] 1440) 
ISC_VSCROLL_ System menucommand | FO7OL 61552) 
ISC_ ZOOM. System menucommand | OBO] 1488] 
ISELECTPAPERSOURCE” ss *|GDlescapecode | 
ISETABORTPROC_GDiescape 
ISETCOLORTABLE —GDiescape 
ISETCOPYCOUNT” GDI escapecode 
ISEIDTR CC Commescapefunction | 
ISETENDCAP_ Metafile commentesc. |S] 
ISETKERNTRACK* *GDescapecode | 802] 
ISETLINEJOIN® GDiescapecode |] 
ISETMITERLIMIT” ss GDlescapecode TS 
ISETRTS Commescapefunction 
ISETXOFF OO Commescape function | 
ISETXON, Commescape function | 
[SHIFTJIS CHARSET” ss [Logicalfontconstant S| BOB} 
SHOW FULLSCREEN |Showwindowcommand | 
ISHOW_ICONWINDOW____|Showwindow command | 
ISHOW_OPENNOACTIVATE __|Showwindow command | 
[SHOW_OPENWINDOW_[Showwindow command TT 
ISIMPLEREGION Region flag 
ISIZEFULLSCREEN __Sizemessage command 
ISIZEICONIC Size messagecommand fA 
ISIZENORMAL Size messagecommand | OP 
ISIZEZOOMHIDE Sizemessage command 
ISIZEZOOMSHOW_ ss Sizemessage command | 
ISM CMETRICS* ss *GeetSystemMetricscode_ | SE 
ISM_CXBORDER _*GeetSystemMetricscode | 
ISM_CXCURSOR ss *GetSystemMetricscode | PEP 
ISM_CXDLGFRAME ss |GetSystemMetricscode | 
ISM_CXFRAME* ss «GetSystemMetricscode | 20] 
ISM_CXFULLSCREEN ss «|GetSystemMetricscode | 1} 
ISM_CXHSCROLL__*GeetSystemMetricscode_ |S] 
ISM_CXHTHUMB *GetSystemMetricscode | ALP 
ISM_CXICON «Get ystemMetricscode | BE 
[SM_CXMIN7 ss GetSystemMetricscode | CT 
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Defined Name Decimal Value 
SM_CXMINTRACK* GetSystemMetrics code ee) ees | | eee 
SM_CXSCREEN GetSystemMetrics code eee) DE | a eee 


SM_CXSIZE* GetSystemMetrics code 


bk 
m 
a 
oO 


ISM_CXVSCROLL—st~*~*~*C‘*dCG@etSystemMe@ttricscode = (e|t—“‘“C]:COOOOUOUUUUO]Ci“‘ONNNNCOC(NN’NN COC 
ISM_CYBORDER_——“‘asSs~C*‘“‘C(’SC#C&CGetSystemmMeettrics code | —“‘és“(;SOCO*OC*C*C*C“(‘(#S#;SCNSCOC*C“‘(‘’YY’NCNSNCNCNCN‘NNL 
ISM_CYCAPTION—s—“‘sCSCSC*édCG@etSytemmM@etricscode —“a‘is|t—“‘é‘sA]:COO!O”O;O;*C;«d#T;:C §$ei‘“(Ss“‘#®$(NNSC(#NNNSN#NNNC LY 
ISM_CYFRAME* ss CSC*~*‘édCGG etSystemMetricscode——“#SédL#= Ss sit, CTC CC“‘“‘“(‘“(“‘;..C#dz 
[SM_CYFULLSCREENssC«dGetSystemMetricscode | —C‘iTHYCOOC“‘“‘YSN’N’$:SCAAC “ C™C~“‘(¥NSN’N’N’NCNNYNCNWNWN'CCCC 
ISM_CYHSCROLL ——“‘;™*~C*C*C*C‘*dCG etSystemmMetrics code “| ti‘ TSC (‘‘“‘;‘C;*éCSL;SC“‘(’(NSNSC“(R¥(’NNYNNNN 
ISM_CYICON, ss CC~*~“‘(”#CGtSystemMetricscode Cd] (“‘CCTCOCC“‘#$TNNSC #CAQ]COsi“‘COC‘“(#R$#$’YNNNN’N’NNYNNWYN. _ 
ISM_CYICONSLOT*.C*C*‘édCGGettSystem Metrics code = (| CB]CC“‘CONCOW]COOOOC~C“‘“CYNNNCNYNCNCNC'NWVWC’C'CC'Cdz 
ISM_CYKANJIWINDOW SC*dGetSystemMetricscode | Ci] TC“ ™—~—“—sCs~™~™SCCCCdC 
ISM.CYMENU——tCtC*‘“‘(”*CWC#«dCCG@tSystemMéettrics code (dT CTC *~“‘C‘C‘CUSLOOOOOF™FCFCCC“‘C 
ISM_CYMIN* ss SSCSC*dCGGetSystemMetricscode | —“‘i#OEC“(‘(TC—“‘“C;SCSCOC*C*C*C*C*C*C*C*C*C*C*C*C‘idC 
ISM_CYMINTRACK* ss SC«GetSystemMetrics code = | CS HT tss—~—“‘“(Cs*s*s*s*~S~S~*~S~C~C—s~s@Y 
ISM_CYSCREEN CC*C*‘“‘(S*«GeetSytemMeettricscode | —“‘i‘sTT:COC“‘($TSC]OOCC“‘($’’N’N’NNN’NN’’’.'_C_~C*dC 
ISM_CYSIZE* ss CCSCS*C*dCGetSystemMeettrics code | CF] CTC“ C“‘C(;MCOCOC*CS*C*C(‘#SN#NYYCSC#OdCS 
SM_CYVSCROLL GetSystemMetrics code 14 20 

ISM_CYVTHUMBCC*C*‘édG@ettSystemMetrics code | “(it (CC“(‘SOCs‘“(R’’’YNYNCNNYNYYNY LLL 
ISM_DEBUG ss C~C*~“‘(NCCC#dCG@tSystemMetricscode | CS] es s—“(t(sSs‘“‘(SC*SC‘is 
ISM_FULLSCREEN ss sC«dGetSystemMetricscode | BT —“(C“‘CSCid 
[SM_MOUSEPRESENT __—s{GetSystemMetricscode | CST OT —“‘(‘CSC*CsSCSCSC‘idC 
[SM_SWAPBUTTON ss C*GetSystemMetricscode | CTC“ (ST eC C“‘COC™CSC*C‘isCS 
ISM_CYCURSOR_—C*C*‘é*CGettSstemM@ttrics code | C“‘;i*iTC( SC eC“ sC“‘SC*C*s*S*SC‘isdC 
ISPACEPARITY ss CCSC*C*‘d@ field definition ss | ti“‘é‘ UCU  —“(‘(‘CCOCSCSC‘zdCO 
ISP_LAPPABORT ss“ CCCC*dSsplererrorcode | CFE] CC‘ -O}C“‘CNCNCOCO*#C#C#C(##RY’YN’N’N’N’’NCSCSON 
ISPERROR C~C“‘(’OCSSpoollererrorcode, CTC CFF] Ct] —“‘CSC*s*SCSC‘idC 
[SP_NOTREPORTED ss CC*SSpolererrorcode—— Cd] CCDC ($C iSB4] OO — s—“‘“(“‘CS;SC*;*;C*dCS 
[SP_OUTOFDISK CSCSC*dSptlererrorcode CT CCPC] C“(;CC C—“‘(O!éSCOCOC*#*#*C*C‘édz’ 
[SPLOUTOFMEMORY sC*dSpoolererrorcode_ | CCFFFB]C“‘SSCOC“‘(‘“‘NCOCOC‘(#R#(’K(’NSNYNNNN LL 
ISP_USERABORT ss CC*dSplererrorcode—— CidTCC“‘iDESC“‘C’CCOLOOCtsi‘(‘(‘®’Y’’’’’’NSN’NSW'SCXsr—ié<“‘“‘#$!$’;’N')WY | 
ISS_BLACKFRAME —CCC*d Static controlconstant_ = (“<s| CTC CC C“‘CCSCOC*S*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C:C*CSCSCSCSCsCY 
ISS_BLACKRECT ss CdSttattic controlconstant_ = (<ss| Ci“ C“‘éS4TOOOUUUC“‘(’CC#C#CSW 
ISS.CENTER ss CC*~*~C“‘“CW™SC#dStatticconntroficonstant_ | —“(‘iTC“‘CHTCOOOOOC“‘(’NC( CO 
ISS_GRAYFRAME —CCC*d'Sttaticcntrolconstant_ = ss] t—“‘é“]SOC‘éHEC“(R’YNRKRKNNNNNNN§S“ “@§CN’NS”—“s=—és—wi——s«—s«w —=s=sadzC' 
ISS_GRAYRECT ss CCCC*d Static. controlconstant_ — (asass]| ti‘ C“‘<#S“COHCOOC*C“‘(®’YNYNCNSNC“C(#RN’NN LY 
ISS ICON ——“‘CC#C#C#d Static controlconstant_ | ( C“‘“C(‘]OOOOUUUCC“‘;$RTNNC(R’:COd( 
ISS LEFT  — C*=“‘(N”CC#*dStaticccontrolconstant_ | t—“‘é‘i]:U!™ChCUTC tC“‘“O’O™CSCSC“‘(‘®#SNYTN’N§#N”NC“S“C‘OC 
ISS_NOPREFIX* —C*dStattic.conttrolconstant_ — s| COT “(iT C“(‘(‘‘OC*s“‘(®NSNN’NNSN’NNYCC UY 
ISS_RIGHT  —CC*~*~“‘”CStatticcontrolconstant_ | CT C“‘;C“‘CNCOCOC#C#C‘dC 
ISS_SIMPLE* ——s*—C“‘SCC#C. Static conntrolcconstant_ — (sss|C—“C‘iTSTC“‘éiéSTTOOOOCC“‘O’OC*CSC*S*S*C*C(C(;S‘COC‘dCO 
ISS_USERITEMsC*~*~*~C‘*CStattic. contro “ss | tC“C‘CAYSC (CSC“‘S‘é;*TOLCOOUOOOCC“‘(#R(N’NNNN LY 
ISS_WHITEFRAME CSC~C*é* Static cnttroficonsstant = | C“‘C Ci‘“‘éSd 

SS_WHITERECT 6 

STARTDOC 

STRETCHBLT* soo] «2048 

ST_BEGINSWP* FO 

ST _ENDSWP* DS soe es ee ae ie 

SWP_DRAWFRAME* 

SWP_HIDEWINDOW~ [SetWindow positionflag —ss|| BO] SC SCéd28 

SWP_NOACTIVATE* 

SWP_NOCOPYBITS* [SetWindow position flag s| SC 1001—S— C25 

SWP_NOMOVE* 2 


SWP_NOREDRAW* SetWindow position flag 
WP_NOREPOSITION* SetWindow position flag 
SWP_NOSIZE* SetWindow position flag 
WP_NOZORDER* SetWindow position flag 
WP_SHOWWINDOW* etWindow position flag 
SW_HIDE* howwindow message ID 
SW_MAXIMIZE* Showwindow message ID 
SW_MINIMIZE* Showwindow message ID 
SW_NORMAL* Showwindow message ID 
SW_OTHERUNZOOM Showwindow message ID 
SW_OTHERZOOM Showwindow message ID 
SW_PARENTCLOSING Showwindow message ID 
SW_PARENTOPENING Showwindow message ID 
SW_RESTORE* Showwindow message ID 
SW_SHOW* Showwindow message ID 
SW_SHOWMAXIMIZED* Showwindow message ID 
SW_SHOWMINIMIZED* Showwindow message ID 
SW_SHOWMINNOACTIVE* Showwindow message !D 


a 
[e>) —_ 


De) 
(=) 
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ISW_SHOWNA*__Showwindowmessage ID | BT 
ISW_SHOWNOACTIVE*[Showwindowmessage ID [| a 
—————————————————— 
S| Pee ree 
[S_ALLTHRESHOLD* | WaiitSoundState constant [| tt 
ISLEGATO = Accentmode constant ft 
S.NOAMAL —_____1Agsent mode constant. of 
ISPERIOD1024_SetSoundNoise source | 
iS PERIODZ048 — | SetSaunaNotee source — [J {so 
IS_PERIODS12_ ss SetSoundNoise source | OP 
IS PERIODVOICE ss SetSoundNoise source | 
IS_QUEUEEMPTY | WaiitSoundState constant |] 
IS'SERBDNT SetSoundNoise source | FFFBY SE 
IS'SERDCC SetSoundNoise source | FO} 
ISSERDDR_dSetSoundNoise source | FO] 4 
ISSERDFQ_dSetSoundNoise source | FFFSE OO 13f 
IS'SERDLN ss CSetSoundNoise source | FFFAL 8} 
IS'SERDMD CSetSoundNoise source | FO] 10] 


$_SERDPT SetSoundNoise source FFF4 ‘ 

S_SERDSH SetSoundNoise source ao -11] 

oe ee a 
IS'SERDST | SetSoundNoise source | SC FFFO] 16] SC CCd 
Sar. ance Ea 
IS SERDVL CC SetSoundNoise source | CO FFF7] OT 
IS_SERDVNA_ CC *SetSoundNoise source | FFF] tT 
IS_SERMACT _*SetSoundNoise source | FFFD] SE 
IS_SEROFM Cd SetSoundNoise source | SC FFFEL APCs 
IS_SERQFUL_— tS etSoundNoise source | CO FFFC] A 
IS_STACCATO. Accent mode constant | 
IS_THRESHOLD *|WaiitSoundState constant | tt 
IS_WHITE1024__— TT SetSoundNoise source | Cid 
IS_WHITE2048 C*SetSoundNoise source | 
WHITES 12 _____SelSoundNoise soures fg 
S_WHITEVOICE 
TA CASEIN eoecnmen en a 
TA_BOTTOM* i Text alignmentoption S| 
ITA CENTER* i Textalignmentoption | 
TALEFI* FSi Textalignmentoption EO 
|TA_NOUPDATECP* ft Textalignmentoption | 
TALRIGHT™ Text alignmentoption | 
Text alignment option EE | SE | Ran aI] 
TA_UPDATECP* i Text alignmentoption | 
ITC_CP_STROKE {Device capabilitymask | 
TC CR 90 Cd Device capabiliymask | 
TC_CR ANY Device capabiliymask | OT 
ITC_EA DOUBLE CCC Device capabiliymask | 200] Cd 
TCIAABLE CCC Device capabiliymask ss | OO] Cd 
ITC_OP_CHARACTER sevice capabiliymask | 
To“OP STROKE ~~} eapniy mas [a gt 
TC RA ABLE i Deevice capabiliymask | 2000] 8192) 
TC_RESERVED Device capabilitymask | 8000) — 82768] 
Device capability mask Bee) ae nee 
ITC_SA_DOUBLE Device capabiliymask_ | OO] AT 
ITC_SALINTEGER sC*[Deevice capabiliymask_ | OTT 
TC_SE_X_YINDEP sevice capabiliymask | 2, Td 
Device capability mask i BOO | AOS eo | 
TC UA ABLE Cd Device capabiliymask [| 800T Ss 2048f 
TC VAABLE Cd Deevice capabilitymask | 4000] 6384] Cd 
Tecnica cami ten 
ITEXTCAPS ss CC«dGetdevicecaps device parameter] = 22f 4 
[TRANSPARENT «GDI backgroundmode | 
TRUE Standard definitions 
ITWOSTOPBITS Dc field definition tt 
VARIABLE PITCH Logical fontconstant | 
\VERTRES ss CGeetdevicecaps deviceparameter] AL 10} 
IWERTSIZE Ss C*dGeetdevicecaps deviceparameter| Ss 6] | 
WKSACCEPT™ Wirt key TE 80 = 
VK ADD (Standard setvirtualkey | SBI 07] 
VK BACK Standardsetvirtualkey | 
IVK_CANCEL Cd Starndardsetvirtualkey | 
[VK CAPITAL ss C*dStanard'setvirtualkey | TT 
VK CLEAR Cd Standardsetvirtualkey | CA 
VK CONTROL Standard setvirualkey = | Tt 
VK COPY CdS setvirtualkey | OC] A 
VK CONVERT* sd Virtualkey 
\VK_DECIMAL Cd Standardsetvirtualkey | EL OF 
VK DELETE — C*dStandardsetvirtualkey | PE] 
VK DIVIDE «dtr setvirtualkey | FL 
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Decimal Value Comments 
\VK_DOWN tt CC*~“‘(SCStandaard'setvirtualkey | tO 
'VK_END sc CC™C*“‘#’TC”C#dC‘Starndardssetvirtualkey | 3] HT Cd 
VK ESCAPE CC*éd'Sttarndari set virtualkey =| BL id 
[VK EXECUTE CCC*dStarndaar'setvirtualkey =| BE 4 
VK Fi *dStandardsetvirtualkey | OP 
VK_FIO. = CC“‘#SCCOC#«dStandardsetvirtualkey | 79] 
[VK Fi2  C*“‘(TCStarndardsetvirtualkey [| BT 23 
VK FIS.CC*“‘(”OCStandardsetvirtualkey | 7C] test 
VK Fi4_ tt CC“‘(CUStandardssetvirtualkey | DTS 
\VK_FiS CC C(“‘(CSStandardsetvirtualkey | CEL OB] 
VK _Fi6é. ss  CC“‘#TCC*CStarnardsetvirtualkey [| CFL “(itQ7] tC ( C:C‘CSC*d 
VK F2  C“‘(‘$TCC*d‘Standardsetvirtualkey [7H 
VK FS C‘“‘()T”COCSStandardsetvirtualkey | OT A 
[VK Fa CC“‘’STCCOC#*‘Starndard'setvirtualkey [C73] ST sC‘CC*di 
VK FS CC“‘(‘C*dSStarndardsetvirtualkey | 74 
VK FG CdStandardsetvirtualkey [BE 
VKF7Z CC CCCSC*d Standard setvirtuaikey | 7B} BT 
[VK FS CC‘ COStandardsetvirtualkey | 7 
VK FQ CC*d'Standard setvirtualkey | 8] 20} 
[VK_HELP  CC‘“‘(CS*Standard'setvirtualkey | FL 
[VK_HIRAGANA*idVirtualkey 
[VK_HOME C*C“C‘é Standard settvirtualkey | 4 HE 
[VK_INSERT CCC Stanardssetvirtualkey | DTT 
WK KANA® 2. | Virtual key TS) eB | 
IVK_KANJE Cd Virtualkey 
[VK LBUTTON se CCCC*dStandard'setvirtualkey | 
[VK LEFT  — C“‘(‘#!CStandardssetvirtualkey | 5] 
[VK_MBUTTON st sC*dStarndardsetvirtualkey | 
[VK_MENUCC*d' Standard setvirtualkey =| tt 
[VK_MODECHANGE* Cd Virtualkey 
[VK_MULTIPLY ss CdStandardsetvirtualkey | ATO] 
\VK_NEXT  CCC*d'Starndard'setvirtualkey | tH 
WWK-NONCONVERT® | Virtuabkey: 20 ee 
[VK_NUMLOCK C*dStandardssetvirtualkey | OT 
[VK_NUMPADO_—CCCSC*dSttndar/setvirtualkey sss | SOL Td 
\VK_NUMPAD1CStandardsetvirualkey | TTT 
IVK_NUMPAD2_s*dStandardsetvirtualkey | STB 
IVK_NUMPAD3_C*dStanardsetvirtualkey | SL 
\VK_NUMPAD4 ee C*Starndardsetvirtualkey | 4TH 
IVK_NUMPAD5 «dStandardsetvirtualkey | SS OT 
IVK_NUMPAD6_ ss CCCSC*d'Staandar/setvirtualkey | E102 
[VK _NUMPAD7 CStandardsetvirtualkey | ZT 03] Cd 
Standard set virtual ke 68 104 
[VK_NUMPADO_CCSCSC*C*dSttanarisettvirtualkey | LOST Csr 
VK PAUSE CCSC*éd'Sttarndar sett virtualkey =] 13] 
IVK_PRINT  CCCC*Starndard'setvirtualkey | PAT OP 
IVK_PRIOR CCSCSC*dStarncdanri setvirtualkey =| Cd 
VK_RBUTTON SCdStandardsetvirtualkey | 
IVK_RIGHT CC*~*“‘“‘;C‘*dSSttarndari settvirtualkey =| 27, Cid 
\VK_ROMAJIy CdVirtual key 
IVK_SELECT ss CC~C*“‘(’WS#SStarnanrcd' set virtualkey [| ST sC“‘;‘s‘CSCsC‘idz 
VK SEPARATOR ss CC*dStarndardsetvirtualkey sss | CCT BT  C“(‘(‘C;NC*C;*;*;*;C*;*C‘*S 
\VK_SHIFT — CC*“‘C*Starndar'setvirtualkey ss | SOT ST tC“‘CSC*C*‘*sC 
IVK_SPACE  CCC*C*“C(CN’«C#SStarndard'setvirtualkey —ss| CT CTC“ C:*:*~‘“‘SC*‘*C 
VK SUBTRACT s«dStandardsetvirtualkey ss CT CO tC—“‘C“(*‘SSCO*#C#C#C*C*C*C*C*C‘*dC 
VK_UP [Standardsetvirualkey sss] 2G] BT C‘isS 
IVK_ZENKAKU*C*dSirtualkey CCC“ e —“‘“C*éCSC*C 
IWC_DEFWINDOWPROC*s|Windowmanagerhookcode [| si St C“(;:C TC C(S:*~“‘CNNC#C#C#C#*dC 
IWC_DRAWCAPTION* (Window managerhookcode | 7] TC CC :C‘“‘CSC*#C‘idC 
WCLINIT™SCdWindow managerhookcode {| tT C—‘“‘(CCOC*é*r 
WC_MINMAX* ss dTWindow managerhookcode | 4 
WC_MOVE* es CCSCSCSCSCSC*dLWirndowmaanagehook code = | ST 
IWC_SIZE*CCCSCSCSCSCSC*dWindow maanagerhookcode | ST 
IWC_SWP*_SC(Windowmanagerhookcode [St 
WHITEONBLACK sd Stretchbit mode Tt 
WHITE BRUSH Stock logicalobject | CO 
WHITE PEN CdStock logicalobject CT CCC:C“‘éi!SCOC*;*C*C(‘(C;C‘*SS 

WH_CALLWNDPROC [Setwindowshook code] 
WH_GETMESSAGE [Setwindowshook code] 
[WH _JOURNALPLAYBACK __—_|Setwindowshook code | Cid 
IWH_JOURNALRECORD ___——s[Setwindowshook code | CC CO eC“ CC‘ “‘CONC*C*C*#C*‘*C 
|WH_KEYBOARD CCCC*dSetwindowshook code | tt ee CC‘(Cds 
|WH_MSGFILTER ss Cs*dSetwindowshook code [CFF] (:i‘“‘(‘CNCOC*#C(C‘*z 


(Continued) 


PC Sourcebook 


Table 6.37. Continued 


IWH_SYSMSGFILTER* ss C*|Windowhook—— es Cid“ (;$CC“‘(‘W SOL!) —“‘CS*S*:~*~:~:~:~CSCC~szYCY 
[WH WINDOWMGR*_ Cs |Windowhook CC C“(‘(‘i7TC“‘($RTCOC*SC(’NNNNCSdCS 
WINDING CC*~“‘;‘C*Poolyfill mode —‘isis*z 
IWM_ACTIVATE ss SS*|Windowproceduremessage ID | SE CC C“(S:*~“‘(CSCSC*S*C‘*SYCY 
[WM_ACTIVATEAPP s|Windowproceduremessage ID | IC] BT  C(is:sS:*s*‘“‘“‘CSC*SC‘*sC 
IWM_ASKCBFORMATNAME ss |Windowproceduremessage ID | ss 30C]—— (is 780}— w—“t‘“(C(C‘“;<“‘C;! Cd” 
IWM_CANCELMODE C*|Windowproceduremessage ID | FL CHT ( t—“‘“‘(“C*CS*s‘s‘“‘:;*~*@™Y 
[WM_CHANGECBCHAIN__———s|Windowproceduremessage ID | ss 30D] k;C8TTC( C—“‘“‘(‘“#$™C(SNC”C‘dC 
IWM_CHAR_—tt~C*C#C#C#CWindowproceduremessage ID {|  —s—s102]— 258] —“(i‘“‘CS™S™*™C‘*@Y 
IWM_CHILDACTIVATE* —ss—sSSC«|Windowproceduremessage ID | (Tt CK —(i‘“C;*™*~*~*~™*C*C~*@Y™Y 
IWM_CLEARtCtCt*‘“‘(;N’N#SC#C#dWWindowoprrocedure message ID |  =—s—s 303] 77] —“‘“‘CS*s‘“‘“‘;‘“‘C™SC*dz 
WM CLOSE C~*~“‘(’C;CC#*dLWindowproceduremessage ID | ss 10] Ci] t—“‘“ (‘‘SNO™OC*C*C*C*C*C*C*C*C*C‘CsC 
IWM_COMMAND SCSsC*Wirndowpproceduremessage ID | 114] 273] —“‘ts‘“CS*sSC~s*@zr 
|WM_CONVERTREQUEST _——s*d(Windowproceduremessage ID |  —ss—s10AL i“ eC] es e—“(tisws—“‘“‘(CSCS*C=C~*CY 
IWM_CONVERTRESULT s|WindowproceduremessageID | ss 10B] — 267] —“‘“C;i‘SC*C*C*C‘*sS 
IWM_COPY  CCCCSCSC*C*dWiinow procedure message ID | 301] 76K] — s—“‘“;*O™SCS*S*SC‘isCY 
IWM CREATE ss CCSCSCSC*dWirndowpprocedure message ID | st] CC i(‘:SS™C™:™C*:*C*:C:C:C*dzr 
IWM_CTLCOLOR Window proceduremessage ID | 19] — sC—“‘CSC*C*s*SC*S 
WM_CUT Window procedure message !D 300 768 

WM_DEADCHAR Window procedure message ID 103 259 

IWM_DESTROY_CCSC*dWirndowpproceduremessageID_ | (tC CO eC —~—“‘CSNC*CSC‘CsdCS 
IWM_DESTROYCLIPBOARD _—s|WindowproceduremessageID | 307] 775] :—~“‘CSC*C*C*C*CS 
|WM_DEVMODECHANGE _———s*|Windowproceduremessage ID | ss iB] OT —“(‘(‘“C;éOOC;*C*C*C‘*dC 
[WM_DRAWCLIPBOARD _——s[Windowproceduremessage ID | ss 308] 77EL Ot C“‘“(™CSSNOCOCO*#*#C*C*C(‘*C 
IWM_ENABLE ss CCCSCSC*dWindowpproceduremessage ID | COAT eC“ OC esC“(‘(‘‘SC:*s*C‘“‘(‘$SN’N’N’N’NCYCC#SOY 
IWM_ENDSESSIONSCsWindowproceduremessage ID | 16] CS Ot  —“(‘(‘SCSsSCSCSCSCSCidC 
IWM_ENTERIDLE ——— SC*|Winowproceduremessage ID | 124] 28 —“‘C;éSCSCS*S*C‘*Y 
IWM_ERASEBKGND ss C«|Windowproceduremessage ID | 4] CT  — et—“‘;‘“CSCs*s*sSCSCisS 
IWM_FONTCHANGE SSSC*dWindowproceduremessage ID | 1D CS ST  ( C“‘CSCSC*‘*zC 
IWM_GETDLGCODE ss sdWindowproceduremessageID | 87] 18S]  —“‘“;O™OC*C*‘*dC 
|WM_GETMINMAXINFO* ss |Windowproceduremessage ID [| i 4T  G, es —“‘“(‘“ONCOCOCOC*#*#*#C(‘*CS 
[WM_GETTEXT sss CSSC*[Winowpproceduremessage ID |  D]|C“‘(‘CUS]OOOUUUUFFFFFCC“‘($NNCOC‘(#C*Cd 
[WM_GETTEXTLENGTH ——s—SSsC«[Windowproceduremessage ID [| CE] CS (“(‘stA|:OOOOUCCCC“‘(’OCC#i*C 
WM_HSCROLL | Window procedure message ID 114 276 

|WM_HSCROLLCLIPBOARD ___—s|Windowproceduremessage ID | ss S0E| — 782] —“‘C;CSCS*sSCSCSC‘izC 
[WM_ICONERASEBKGND* s|Windowproceduremessage ID | 27] CC“ C“(‘sS:S:*~“‘CNNC#C#C(‘*dC 
[WM_INITDIALOG Window proceduremessage ID | 110) et —“‘s‘C*sCSCSCisS 
IWM_INITMENU Window proceduremessage ID {| 116] ss 78E et —“‘“;NOCOC*#C(‘*zC 
[WM_INITMENUPOPUP_s«|Windowproceduremessage ID | s1i7] “(27 eC“ C“‘CSCSC*C*SC‘*sCS 
IWM_KANJIFIRST ——C«[Winowpproceduremessage ID | 280] — 40} —“‘CSC*sSC‘*zS 
IWM_KANJILAST ss SSC*d|Windtowpproceduremessage ID | 29F]_ — SIT C“‘C;CSC;*C*‘*C 
|WM_KEYDOWNSSCSCSC*Windowpprocedure message ID [| sss 100], 5G, t—“‘“(“‘CNSNCO*;*;*C*C‘*C 
IWM_KEYFIRST ss SWindowpproceduremessage ID | s—s100]_— GT es et—“‘C;NCOCO*C*#*#C#C#C#C#C#C(‘dz 
IWM_KEYLAST ss CCCCSCSC*dWindowoprocedure message ID [| s107|_— 263, tC“ —t~—“‘CSCS*C*C*C*C*‘*dC 
IWM_KEYUP ss CC*C~“‘(””SCSSWincdowrprocedure message ID | 104] — 257] C—“‘“C;CS*S*C*C*sS 
IWM_KILLFOCUS ss SSSC*Wirndowpproceduremessage ID [| 8] CS  s—“(‘“CS™O™CS*s*s*s*SCsisdC 
IWM_LBUTTONDBLCLK s«|Windowproceduremessage ID | 203] 15] —“‘“ C;‘C;SOC*C*C*C*C‘*C 
IWM_LBUTTONDOWNs«d|Windowpproceduremessage ID | sss 201] 13] tt tC—“‘CSN™COC*C*C*C*C‘*sC 
IWM_LBUTTONUP SSSC*Windowpproceduremessage ID [| ss 202] 14} C“(‘“C;CS*C*s*s*S*S*S*‘s*C 
IWM_MBUTTONDBLCLK _———s«(WindowproceduremessageID [sss 209] (<sCiO2TT —“(;;s:*‘(‘“C;‘C“C(“(‘(‘(‘(‘C;‘;*;*™ 
|WM_MBUTTONDOWN s«|Windowproceduremessage ID [| ss 207], TS] es  C“‘C;CSC‘*dC 
[WM_MBUTTONUP Ss|Windowproceduremessage ID | 208] 20} et —C“(tsC‘CSC*i*éi*z 
[WM_MENUCHAR*SSC«[WindowproceduremessageID [120 OT tC“ (s:*~‘CSC‘*d” 
IWM_MENUSELECT*——SSCd[WindowproceduremessageID [| 1UF, 2T C“‘SC‘i*dz 
|WM_MOUSEACTIVATE* s[WindowproceduremessageID | 2, (CST tC ( tC“‘“(C™OSCOC*S*C*C*C*C‘i*zC 
[WM_MOUSEFIRST —SSSS«dSWindowproceduremessageID [ss 200], S512] t—“‘“‘(‘(‘(‘(‘“SN(S;;C;™;™C™C‘*C 
IWM_MOUSELAST —_SSS«d(Windowproceduremessage ID | ss 209] 2tT—“(tC~“‘(“‘C(SC;CO#*#*;C;C*C*C*C*C‘*” 
IWM_MOUSEMOVE __——SSCSCSSC*dWindowpproceduremessage ID [200 ss 12T t—“‘“‘“(“‘(;S;™:;*;*;*;*™;C‘*S 
IWM_MOVE ss CCCSC*C*C*dWirndowoprocedure message ID [Sf ti(“(‘séSL:COOUUUUUUUUFFCCC“‘(‘$UNNC(‘*CSN 
IWM_NCACTIVATE _—s——~SCCSCSCSC*dWinow procedure message ID [ s—s86]—S C84TC“‘C;SCOCOCOCO*#*#;*#;*;*;*;*C‘é«;’, 
IWM_NCCALCSIZE ss SSSSCd(WindowproceduremessageID [83] S—“(s:=—Ci TT C“‘C (‘;C;‘(;(;C;!CC*dz” 
[WM_NCCREATE —s*|WindowproceduremessageID | ssi “TS “(tsiCOT C“‘“(O™;OSCOCO*#*#*#*#*C*C*‘éidz’ 
[WM_NCDESTROY_ [Window proceduremessageID | 82, ZO] et tC“‘(;‘C;C‘i*zC 
Window proceduremessage ID | 84182] 
[WM_NCLBUTTONDBLCLK [Window proceduremessage ID | AST SS] 
[WM_NCLBUTTONDOWN [Window proceduremessageID [AT] ETT CC CC Cd 
IWM_NCLBUTTONUP_CsWindowproceduremessage ID | ——AQT—“(‘é‘OQ]C“ ;C“‘(‘CCOC*C‘dzC 
|WM_NCMBUTTONDBLCLK [Window proceduremessage ID [| sASTC“‘CSW OOH: CC Cd 
[WM_NCMBUTTONDOWN s«|Windowproceduremessage ID | AZ] C(“‘tiC167]OOC“‘(C;O™CO;OOOUUUOOCCNCd 
Window proceduremessage ID | AB] 68] 
IWM_NCMOUSEMOVE Cs|WindowproceduremessageID | ss AO, S—“(;sCidOTCC(C“(‘(‘SCSC*C“‘®RNNNCOC(C(‘(C(ds’S 
IWM_NCPAINT ——SS«d|Window procedure message ID | 85] 183] 
[WM_NCRBUTTONDBLCLK _———s«|Windowproceduremessage ID | (ss AST SC eCTCSL CC tC eC“(‘(‘CONOCSC‘idz 
[WM_NCRBUTTONDOWN s«[Windowproceduremessage ID | AATCC“ (AT 
IWM_NCRBUTTONUP s|Windowproceduremessage ID | AST SST 
IWM_NEXTDLGCTL*_—— «Window pproceduremessage ID | 28] 4 
IWM_NULL CCSC*C*C*~C“‘Wiindow procedure message ID | OO] CO 
IWM_PAINT —— CSCSCSCSCSC*dWindowoprocedure message ID | CFL CS] C“‘COC*S*S*SCSC‘idCS 
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[WM_PAINTCLIPBOARD | Window procedure message ID | 309] 777] 
|WM_PAINTICON" Window procedure message ID | 26] 3B] 
WM PASTE «Window procedure message ID | 302] 770} 
|WM_QUERYENDSESSION [Window procedure message ID | tM] 
WM _QUERYOPEN [Window procedure message ID | 13] OP 


IWM_QUEUESYNC* Window procedure message ID | 23] 5} 
IWM_RBUTTONDBLCKL [Window procedure message ID | 206] 518] 
IWM_RBUTTONDOWN [Window procedure message ID | 204] St] 
[WM_RBUTTONUP Window procedure message ID | 205] SIT] 
[WM_RENDERALLFORMATS __|Window procedure message ID | 306] 774} 
[WM_RENDERFORMAT Window procedure message ID | 305[ 773 
[WM_SETCURSOR” [Window procedure message ID | 20] QP 
WM_SETFOCUS Window proceduremessage ID [7] 


IWM_SETREDRAW Window proceduremessage ID | BY 
WM SETTEXT Window proceduremessage ID | oC} 
WM SETVISIBLE Ss |Window proceduremessage ID | OP 
|WM_SHOWWINDOW Window proceduremessage ID | 18] A} 
WM_SIZE [Window proceduremessage ID | 5] SP 
IWM_SIZECLIPBOARD [Window procedure message ID | SOB 779} 
WM SIZEWAIT Window proceduremessage ID | 4 A 
|WM_SPOOLERSTATUS [Window proceduremessage ID | AP AQP 
|WM_SYNCPAINT” | Window procedure message ID | 88] 8G] 
[WM_SYNCTASK" Window procedure message ID_| 89] 37] 
WM _SYSCHAR Window procedure message ID | 106] 6p 
[WM_SYSCOLORCHANGE | Window procedure message ID | 15] Ot 
[WM_SYSCOMMAND [Window procedure message ID_| 112) 274t 
[WM_SYSDEADCHAR__|Window proceduremessage ID | 107] 263} 
|WM_SYSKEYDOWN | Window procedure message ID | 104) 260} 
[WM_SYSKEYUP___ Window procedure message ID_| 105] 26] 
[WM_SYSTEMERROR [Window proceduremessageID [| 7] Bt 
[WM SYSTIMER Window procedure message ID_| 118] 280] 
|WM_TIMECHANGE «Window proceduremessage ID | TEL SO} 
WM TIMER Window proceduremessage ID [113] 275] 
[WM_UNDO_ Window procedure message ID_| 304) 772] 
WM_VSCROLL_ Window procedure message ID | 145] 77 
[WM_VSCROLLCLIPBOARD_____ [Window procedure message ID_| SOA] 778} 
[WM _WININICHANGE [Window proceduremessage ID | TAL 2B] 
\WM_YOMICHAR Window proceduremessage ID | 108] 264] 
WS_BORDER TT Windowstyle 0080 0000] 8388608] 
IWS_CAPTION ss Windowstyle | 00CO 0000] 12582912) 
IWS CHILD Windowstyle | 4000 0000] 1073741824] 
[WS_CHILDWINDOW*  |Windowstyle | 4000 0000} 1073741824) 
[WS_CLIPCHILDREN ss |Windowstyle | 0200 0000] 33554432) 
IWS _CLIPSIBLINGS ss |Windowstyle | 0400 0000] 67108864] 
[WS_DISABLED_|Windowstyle | 0800 0000] 134217728) 
WS_DLGFRAME es |Windowstyle | 0040 0000] 41943047 
IWS_GROUP_ TT Windowstyle | 0002 O00] 131072) 
WS_HSCROLL Window style 0010 0000! —«1048576 

WS_ICONICPOPUP* ss |Windowstyle | C000 0000] 3221225472] 


WS_MINIMIZEBOX* 0002 0000 131072 
WS_OVERLAPPED* Windowstyle CTC 


i ae ee hte oa 
Ee eee Sree aie eee, 
i re ee 
i eee a eee 
a ee 
i Pin, te ee eel 
WS_POPUP 8000 0000] -2147483648] 
WS_POPUPWINDOW* 80880000] 2156396544] 
WS_SIZEBOX 0004 0000 262144, 
i i eae: 

re eee 

i ee ae 

i ea Ey eee 

i irr aes 

i ee aero 

ee 


WS_SYSMENU 0008 0000 524288 
WS_TABSTOP 0001 0000 65536 


4 
00CC 0000 13369344 
6 


Version Info: *Applies to all versions of Windows beginning with 2.0 
Source: WINDOWS. file in development kit 


See Also: 6.38. Include File Constants Definitions by Use 
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6.38. INCLUDE FILE CONSTANTS DEFINITIONS BY USE 


Comments 
ISLEGATO. = CCC*C*~“‘C:#*SANclent' mode constant. | CC sd 
ISNORMAL_CCC~C*“(‘’’”SCC#C*((Acentmodeconstant_ =——($sd |] “iT C“‘é‘i;SSSSCC:C*C“‘NC( ( ‘UC ‘’SNN’NC(CNCSC@SQWd 
IS STACCATO. ss“ CCCSC*C*C*dCACCent mode constant. | t—“‘é;LLCUTC“(‘(‘SCS*si“‘#S’NNN’NNNN L 
IR2 BLACK sc CC“‘(WTC*d#@®Binaryrrasterop,— C(t tO eC —“‘“CSCS*s‘s*zCY 
[R2 COPYPEN -_* --__ | Binaryrasterop SIP 
[R2.MASKNOTPENCC*d'@Binatryrrasterop,— —(ttdTC“‘éKSOOOOUUUUOCOCO(DPna ss s—“‘C*™*S*™SC*s 
[R2_MASKPEN ss“ C~*~*Céd‘@Bitryrrsterop)=— CT :—“‘é !:*SCOC*™*™COCOCSSIDPa— es —“‘CS™S*SsSCSC—sz@zY 
IR2,MERGENOTPEN ss C*d@Binaryrasterop CT CC“ TDP —“‘“ C;é<;SCOC*C*C*;C*S 
(R2.MERGEPEN ss CCC*dBinaryrasterop, CC CSIDPO—“(i‘“C‘CSOC*C*C*™C‘*SCY 
Re NOPS | Binary (aston Op te 
R2. NOT. C~C“C;*C#d:@Binary raster op Rees te Ol. MONON na ee ee ey 
IR2_NOTMASKPEN sO Binary raster op eS ee sO oe ee O| DRAM 2 2 
R2 XORPEN Binary raster o 7 7|1DPx 


BS HATCHED Brusn style 2 2 

ESN a ae st ee Vg ee 
(BS PATTERN: = Brushisiyie: IL 8 es 
IBS SOLID. 2 BAIS Style OO 
IBS SSTATE. 2} |Buttomcontrol'style... = | SP 
IBS_AUTO3STATE «Button controlstyle = | TC i“( Cid 
|BS_AUTOCHECKBOX C*dButton controistyle TC 
IBS_CHECKBOX_ ss CCCSC*dButttonconttrolstyle = | 
IBS_DEFPUSHBUTTON «(Button ccontrolstyle TC sC“‘Ciz 
[BS_GROUPBOX ss SCButtonccontroistyle = | 
IBS_INDEXED*  — CC*~*~C~“C*‘*C@®Bttorn tro style = CT (‘LLU eC tsC“‘CSCSC‘i*dC 
IBS_PUSHBUTTON ss C*Buttonccontrolstyle = | tC (te tC“ eC—“‘CSCSCsCSCSCSCSCzC 
IBS_RADIOBUTTON.  C«d Button controlstyle = | “(i C“‘(CC‘“‘(CSCOCi*dC 
BS USERBUTTON Button controi styie 8 8 

IBS_AUTORADIOBUTTON* _——s[Buttonstyle CC 
(BS LEPVIEXI = BUR Style = PO Oe 
IGCL_MENUNAMECC*C*CClassfieldoffset_ = CT CFO] “(te BTC“‘“‘OOSSO*O*COC*C*C*C(‘#;#$T’N’(NYNN’N’W’’SCSOWN 
IGCL_WNDPROC_tCti*‘C#*dClassfieldoffset | CCFEAL CC‘ OMT tC“‘CSCSCSCSC*s*zC 
IGCW_CBCLSEXTRA ss CClassfieldoffset | CFEC] 2 sC“‘C*z 
IGCW_CBWNDEXTRA_ ss CClassfieldoffset es | CEE] C20) —“(;is‘C:*isSsCSC‘iz 
IGCW_HBRBACKGROUND __sClassfieldoffset_ | CFO] 10) es — ts—“‘“C;CSC;*;*;C;C‘*C 
IGCW_LHCURSOR CC*dCClassfieldoffset_ | CFA] 1) —“‘C;ONOCOC;*#*zC 
IGCWLHICON CC*“‘(!C#CCilassfieldoffset CT CFO] C(t 14E OC C( ™C~—“‘CSC*SC‘*dC 
IGCW_HMODULE_ CCC*C*dCilassfieldoffset_ CT CCFO] C“(‘ -UG] CC —“‘(‘“C;‘“(;SCOCO*C*C*C*C*C*C*C*C*C*C*C‘sC 
IGCW_STYLE  —  Ct*C*‘“C;C*Classsfield offset CT CES] OST i is—(‘(CSC*zC 
ICS_BYTEALIGNCLIENT” ss sClassstyle = Ci OT “es ( eS] t—“‘CSCSC*sSCSC‘C*C 
[CS_BYTEALIGNWINDOW*sdClassstyle — Ci‘(RSC(S 2000] — (ss 92} ec tC“ s~“‘CSC*C‘*dC 
ICS CLASSDC_— CC~“‘(‘ECCC(Classsiyle = C—“‘(‘“LSOCOC*#*“(‘(##O]:*OC“(’‘’#N;CSAUC“( C“(C“‘CSCSC‘*C 
ICS_DBLCLKS  CC~C“‘éClassstyle = tC“(‘“‘“LSC*é‘“(;SOHOOC“‘(‘$(N#$N QC Csr 
ICS HREDRAW i CCdClassstyle 
ICS_KEYCUTWINDOW_ ss CClassstyle “(isd A 
ICS "MENUPOPUP ..__.__._.. -|Classstylo BO 
ICS NOCLOSE* Ct*=“‘é*Classstyle = C(“‘(RS OOO} CTA 
ICS NOKEYCUT ———“ wt~‘“‘:*«Classstyle = —“‘eO!OOUULOUUUUUOUOO])OCé‘é#SA|Cti“‘C’CNCO*OCOC‘(;#“#(’NYSNCYNSNYSNCN’NN LJ 
ICS OEMCHARS ss C*idCilassstyle = —“‘“C;‘C;C#*rLSSOCOC*C“‘(‘#(N;C“CAOL:COCs“‘(‘R’(UNNSCAGCC SC“‘NNCNCNC ‘(‘(N(N((N(N:CONOC(~”d”; 
ICS OWNDC  ti“‘(‘SCC*Ciassstyle  C—“‘“‘“LSOC*é‘(’S C2OC—C“‘(‘#‘#N#NS 3. “$RRNRNNNNN.§§"— §s »-'-—s@—<=é;$& LY 
ICS_PARENTDC* ss CC=‘*dClassstyle = t—“‘“(‘C;C*rLSOOOOCOCOC(SO]:OOUOUOC‘édA2B esi“ tet~—“‘“(‘(“(CS:*s*sCSC‘s*CY 
ICS SAVEBITS* ss C”~C*‘dCilassstyle —t—“‘SWCOC*r;:CO#CO#O#OCOOO]:OCté*sé‘C‘a2OS s—“(tsS:*~‘“‘CSC*C*C*C‘i*C 
ICS: VREDRAW:.— = = fClassstyle.. = 
ICF_BITMAP. — CCC*dCClipboard format CT C—“‘éOl;:OOUUUUCUCOTC“‘;RYTNSNNN’N’NCYNYSN’'NNN_ | 
(CE DIP<— se Clipboard format ct ee 
ICF_DSPBITMAP ss (Clipboardformat_ CT CT OT CCSCidz 
ICF_DSPMETAFILEPICT (| Clipboardformat_ CT CST 
ICF_DSPTEXT ss Clipboardformat) TA 
ICF_GDIOBJFIRST ss C*dClipboardformat CT CC‘ OTC SC“(‘##;S G’HCC“(‘(‘“‘SSNCNC‘(‘(’(NN’N’N’NNYN’N'NN’N'’'NS'CC 
ICF_GDIOBJLAST Sd Clipboardformat Cd] CFT 10237 Cd 
[CF_METAFILEPICT ss CdClipboardformat_ | —“‘é]SOOOOOOOCOC‘éSY((#NNNNNNNNNNNNNNNNN9N’ SW—C NCC Cd 
ICE OEMIEXT®. =| Clipboard format= Pe | 
[CF_OWNERDISPLAY ss CClipboardformat_ = | CO BT 
ICF_PRIVATEFIRST —ss—C«dClipboardformat_ | CC ]}— “<$e(‘“‘(‘#’#SC SCF se ti“ t:~*~“‘CSC(C‘*éz 
ICF_PRIVATELAST ss“ CdClipboardformat_ CT CFTC“ 7G7]C“‘C‘C;CNOOCOCOC#C#C#C(#N’N’N’N$’N’NW LL 
Ci aaa ee a ey | ener | A ieee aan eee neater: 
OE SEA <= 5 = —Olipboarafoniniate. <= 2 asl nee nee ee | 
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Hex Value Comments 
Clipboard format 
Color type index 
Color type index 
Color type index 
Color type index 
Color type index 
Color type index 
Color type index 
Color type index 
Color type index 
Color type index 


COLOR_WINDOW Color type index 


1 — — 
ALO on Pj] Bo O1 Np] Oo] =aAiINM[M}o 


Color type index 

Color type index 

Color type index 

Color type index 

Color type index 
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IRGNOR ss C™~—CSCSC*Combirnergn' style = CT 
IRGNXOR ™S~™~—“‘SCNCombinergnstyle = | (it C“‘C‘CLOOUU CS 
ICE BREAK ss“ SSSSSCCoommadevicedrivererror =—ss| TO] |“ C~“‘CSC(‘*sC 
ICECTSTO.———CCSC™~*~*~C“‘CS’SC#&CCommieviicceceriveerror = | 20] 8 
ICE DNS i“ (CCC™*~*~“‘C’CCC(Commedevicecrivererror | 800] 2048T 
ICE DSRTO.-——*~“‘(®SCNCCO#C#C#C#«Commdéevicedrivererror | 4] (eC C(‘Cizs 
ICE FRAME sss“ CCSCSC*C*C‘iCCommieviccecrivererror = | CT CC‘ sd 
ICEIOE ——“‘;WCCCOCCC(Commdevicedrivererror =| COO] (ss (ts 2sT tC“ (sC*t‘“‘CSC‘*dC 
[CE MODE i“ SCCS™~*~*~“‘CSCCCNCN”NC#CCCC ommevicerivererror =| SC 8000 — (ss 2768] tt ( eC:C“‘CSC*s*C*sC*C 
ICE OOP —“‘‘#N (Commdevicedrivererror [| CC 1000_— ss 4096G] — C‘s‘izr 
[CE_OVERRUN.—SSS~*~CSCgmmieviceeriveerror = (| (tt CC C“‘CSC*z 
ICE PTO. =Fr—C—CCC#CCommievicerivererror =| 200] SC AT CCidr 
ICE_RLSDTO.—s—s—~—~*~*~*~“‘CS™C#@Ccvmmevicerivererror =| (BOT C(‘UOBL FC“ eC“‘CNCOCOCO*#*C#C*C‘idzC 
ICE RXOVER ss“ SCSCSCSCSCSC~™C*dCommmevicceerivererror =| “(TCC“‘CTLSOOUUUUUUOCOC‘CyRR’NNYNYN’NNNNY_ | 
[CE_RXPARITY —ssss—SSSSC*dCommidevicedrivererror =| a (  C C(‘C;C*zC 
[CE TXFULL ——“(SSCC*~*~C“‘C‘Commm evicecriveerror, =| 00] —S 2S] Cd 
|CLRDTR ss CCC*~“‘RN;S¥FCC(Commescapefuncton = =— ss |] CS] CY 
ICLRATS i“ CCC™*~“‘CSCC™CN#C#CCCOMMesscapefuncton =—isd | 
IRESETDEV. ss C™~*~“‘CNCCCC(Commesscapefunction =— ($s | C“‘(C;CZ|COUOUOUOUOUUUUOOOOC‘(C((NNOCCCCCd 
ISETDTR, sss SCSCS™C~*~*~CCSCCommescatpeer function =—s—s§« =S | tt ( TCC“‘CN(CONOOC*C*SC‘(‘’”’#YN’N’NSNYNYNYN’NSN’N’NWNNCN NL 
ISETRTS ss C™~™~—C“‘CSCSCCommeeescatpe function = “ss sd] CC CCidz 
ISETXOFFC~*~*~“‘C®’CN”SCNCCC(Commescapefunction =— | TC 
[SETXON ss CS~™~™~*~—CSC Comms functtion =—s—#§s«SC| CC tC“(‘“(iCUUUUUCCC“‘ONNCNCOCNC(C‘é«S 
[EV_BREAK—ssSSSCSCSCSC~C~wCommeveentt definition = §$s §s | COT (tT tC“ C“‘COSC‘dsC 
IEVCTS si“ CCCC™C™~*~CCcommreveenttcefiriion = ast 
EV.DSR.~™~“‘ENNWWCCCC(Commeventdefiniion ~=— es (ssd| CO] CS C“‘CNCOCO*#CSCSC‘ézC 
IEVERR—s—SSC~™~*~—CSCSC Comm eveenntt definition’ = (“$s | COT eC(‘ “OB]C“‘(‘SCOCOC*C‘CNYN’NN’N’N(N’N’NN’NSNSO 
(EVPERR i“ CSCSC™~*C*~C‘dCcommeveentt definition == s§s | 00] es St tC“(‘(Cs‘CsiszC 
EVRING ss SS™~—CCCCC Comm vent eefinition =—ss§ «S| SCOOT (+s (STC tC“‘C;NCOCO#*#*#C#C#C#C‘ész”, 
EV-RLSDt~“‘CNNCONCOC#C#COCOC#CCCommeventdefinition' = =— ss] 20, 8 CC tsCsisS 
IEV_RXCHAR.CC~C*~“‘CSCS;SC(Commevernttefinition = | 
EV.RXFLAG——~—~“‘(S’CC#C#C*C(Commeventdefinition ~=— (sd|; St CC tC“‘CW OOOUUUUUUUUC‘(¥$RNNNNY CLL 
IEV_TXEMPTY sss“ CCCSCSCSCSC*dCcommveveenntdeefinition = ss] CE 
ME BADIDCCC™C~*~“‘SCSC‘*WCommmminittrrtor, SCC SSCSFFFT et C“(i‘C;C*SCSC‘isC 
IE BAUDRATE—s——S—~—~—~—CSCSCCommmiinitterro = —“‘CSW*dLSO€UFFFAD C12) —( s™~—“‘CSCSCis 
IE BYTESIZE —Sss— ~SCSCSCSCSCSC*dCCommiinitprrors, = Ci(‘]SCC*CSFFF]—CC‘-47]— ss —“‘“‘;‘(’SCO;C*C*C*C*C*C*C*C‘C*C 
WE DEFAULT ss S~™~CSCommmiinitterror = —“‘iLSOC#C#COFOTC“‘(tS]OFFCC“‘CNCNCOCOC*#*#C#C#C#C‘é«C; 
HE HARDWARE SSCSC~—~—C~dCommminiitterror = C—“‘iRSSC*O]CC“‘(‘s‘-UOQ):O—OCi“‘ONOC*C*SC*C‘“(‘#‘#YYS’N’$’NYNCNSN'N'SN'SCNCSCSC‘C#SNN SCY 
JIE MEMORYSC~C~C~C~dCommminnitprror, = CE CFC] 4 
NE NOPEN—~—“‘~‘“CSCCcvmminittprror, = CEC CDT 
ME OPEN. ~™~—“~;C™SCCSCSCCCCSCcommmiinitterro, = Ci“ ($N PET -OT 
IBM_GETCHECK*—s~C~C*C‘é*Cntrcoi message (—“‘(LH:~SOC*C‘(<$;&OO]:COC“‘(‘CCNORMT 
IBM_GETSTATE’—ss—s—“CCSCSC*(Conttrolmessage ——( t—(it;=—é‘idYSC(<t;'‘ OF; ORR] 
IBM_SETCHECK* ss SCSSC*d(Controlmessage (CT C025] 
[BM_SETSTATE’—ss—s—SSSS«*d(Conttrol message ——( t—(“‘LH*S OF] 027] 
IBN_DOUBLECLICKED*_——s~SC*d(Cnntrolmessage =— (| C“‘“C ]CE 
ICP=GETBEEP™. —. -__-___ |. | 1 Controt panel info a Te | 
[CP_GETBORDER* —s——s—~—~—~*~C‘dCCcntrcoipaelinfo = TCC‘ alC“‘“*OL(COOUUUCC 
ICP_GETMOUSE*——CC*C*C*dCconttroipanelinfo = | C“‘ CC‘ 
CP _KANJIMENU* Control panel info hee | eee || ae eee eee 
ICP_SETBEEP* ——~C*~“‘(SCCiControlpanelinfo = CTC 
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ICP_SETBORDER* _—s—sCCCCSC*dCcontrolipanelinfo =——(§$3G'sS ia] CC C“‘(‘é O]UUUULTTTC™C™~—CCidC 
ICP_SETMOUSE* es C—C~*~C‘*dCCconttrcolipaeinfo” = (‘CUT —“‘t‘CSCSC—iszCYS 
[CP_TIMEOUTS* ss SS«*dCcontrolpanelinfo =“ ss Cd| “(i |“ C~C~“‘“‘CSC“(®’RNNNC#dsSO 
IKNJ_ ACCEPT SSSCSC~™C~dCconveersion function =—s—s§s§s (<s| (‘i CT eC“ eC(‘s;s™S™*™*~*~*~*~:~:”:C~*zCY 
IKNJ_ CHANGE UDIC —C*Cconveersion function =s—§$§s «SST CTC CT si“‘CS™C;C*C*™*C‘*@C 
IKNJ_ CODECONVERT._——is~CC*dCconversion function =—s—s§ S| CT C(t | eC et—“‘C;OCSCS*S*S*SC‘isdC 
Conversion function 1 

IKNJ_CUT DEFAULT ———C—C—Cé*dCconveersio' function = (§$s S| i C“‘C]COOOUUUUUCO™~—C—COCCidCS 
[KNJ_CUT_HIRAGANA —————C*Ccornversion function =—ss—s§s§s5§s | CT C“(‘(C4TOUUUUC™C~“‘CSC*C*C*C*C*C‘*CS 
IKNJ CUT JIS1 ss SSS—C*dCconveersion function =—ss§$ S| CO C“(eCOC“‘(‘SS:S*C“‘CNCOC*C*C*C(‘(‘SCSCS 
[KNJ_CUT_JIS2_SSSSSSC*Conversion function | t—“‘“ (;SCUC er r—“—sCs—SsSsSsSSSCidCY 
IKNJ_CUT_KATAKANA __——s[Conversion function (| CC i“‘é W]SUUUUUCUCOfTCC“‘(NCNOCOCOC*CSC“(#R(’NYNYNNYN LJ 
IKNJ_CUT_NEXT —s——SSS—C~dCconversion function =—s—(§ | CC C“‘CCTTOOUUUOC“‘(#’NNNNCC(#COd 
IKNJ CUT_PREV—~C~*~C~C‘*CconveerSionn function = ($s | CC “(i tC sC“‘“C;SSCOC*C*C*C‘dC 
IKNJ_ CUT. TYPED ——CCSC~C‘*dCconveerSion function = ($s 3S | “(iC C“(‘(‘OHUUCC‘(RRRRKNNNNNYL 
IKNJEND ss CCC*~“‘CS’C#SACcnegriorn function = | 
IKNJ GETMODE ss CSSC*dConverrsion function | 
KNJ_JISi to DEFAULT Conversion function 10 16 

[KNJ_JIS1 to JIS1 KATAKANA [Conversion function | 14] 20] pena, | 
IKNJ JISttoJIS2_ «Conversion function = | CT 
IKNJ_JIS1 to JIS2HIRAGANA [Conversion function | CT —“‘C;OCSC‘*dC 
IKNJ_JIS1 to JIS2KATAKANA [Conversion function = | ST Cs 
IKNJ JIS1toJISZOEM_ ss CConversion function | CCCs 
IKNJ_JIS2toJIS2_—SC*dCoonverrsion function = | CT ST 
IKNJ LEARN C~C~*C“‘CSC#Cnverrion function = | CT es 
IKNJ_ LEARN MODE —CsC*d[Conversion function | COT | CCid 
IKNJ_MD_ALPHA—Cs—~C~“‘C*Cconveersion function = | C(t C“‘(‘;SALC“(C“‘SC(C‘*C 
IKNJ MD_HALF oO C~C*~*~C“‘C‘*Cconveersion function = ss | CC CO C~—“‘CSC*s‘i*dC 
IKNJ_MD_HIRAGANA —C*Coonversion function | C(t sC—“‘CSCSC*SC‘idCY 
IKNJ MD JIS SCSC~C~C*Cconversion function = | CS 
IKNJ_MD_SPECIAL —CSC~C~*é‘Cconveersion function = | COT TY 
[KNJNEXT CC~C~*C~C“‘Ccneerion function = 2 Ad 
KNJ_ PREVIOUS Conversion function 23}, 5 eeesiai‘iésis”d 
IKNJ QUERY SCSC~C~dCcnveersion function = | C“‘“(NCOOLOOUUOOC(§NNRNNNNNNNY | 
IKNJ_REGISTER ss SSC*Cconverion function = ss] CTC eC sC~“‘CSCSC*s‘*dC 
IKNJ-REMOVE  — CCSCSCSC*Cconveerrsion function, =—ss§s ss | CT OT —“‘“CSSC*sC*dC 
[|KNJ SETMODE CSCSC‘*CCcvnversion function = | CT Cid 
KNJ_SJIS2 to JIS2 Conversion function ss | C(O CC C“(‘(CSC*C~“‘CSNC‘C*zs 
IKNJ_ START SSCS™C™~CS conversion function = | CC“ UCC CC C—“‘CSC*S*SCSCiC 
[EVENPARITY ss CSCSC~C‘*d Dc field definition = | CC C“(‘(‘‘SC;C“‘(®ENCNCNC‘(‘#R#(N(’NNNNNN LL 
HGNORE i“ wt~“‘OC#d‘@ ielddefinition = CT CC t—“‘iCC“‘#$#SCO OSCOCi‘CSNNN’N$#NYNYNSNN CL 
INFINTE = CC™C~*~“‘S”CC#d‘(@ field. definition = ss | CCF] Cet] Ci‘“‘(CNCOCOC*C*#C(*‘*sC 
IMARKPARITY — CC*C“‘é‘@]C field definition = ss | CCC‘ C(‘isCsCsCSCidz 
INOPARITY  CC~*~“‘CS™:C*d(‘@DC field definition TC et  C—“‘CSCSC‘i*d 
[ODDPARITY ss CC~*~“‘CSC‘*d‘@ field definition = CTC‘ UCC C—“‘CSO™C*C;C;*;*;*C*CT 
[ONESSTOPBITS— SCSC*dDc field definition = | C“‘CHLOOOUUUUUCC “(WT 
[ONESTOPBIT— CCSC~C~*C*d‘@D field definition = | CC 
[SPACEPARITY —ss—SSC~—~dD field definition = (ss C| ti‘ ;:SUUUUUCUCUTUUC( :Ci“‘C(;COCOCO*C*C*C#C#C*iéz 
[TWOSTOPBITSSSC~™~C Dc field definition’ = ss C| CT t—“‘ CCU C“‘COC‘*C 
[CC_CHORD—s—“‘sw”C~C~*~C‘dD@iclecapaailitymask =ss— “wss—Sd| —“(‘i‘w TCC‘ C“‘CCCOC‘*C 
[CC_CIRCLES— (s~C~*~*~“‘“‘CSCCWC#OViceccapabiltymask =i (“sés|]s SCT C—“‘i ATSC “(CC‘(’NCSCOC‘*dzC 
[CC_ELLIPSES ss (SSCSCS~S~C~dDeviccecaapaaility mask ss“ “<G$ss| tC‘ TSC (<;“R’(NC$’'$K'. | §$“ a a C—(‘C;si‘C;CsCSCsiszC 
[CC_INTERIORS ss CSCSC~*~*~C‘*d(@Deviccleaapaability masks“ ‘as | CTC eC‘ TOYO C(‘:s:C‘(C‘*dC 
[CC_NONE ss CC~*~“‘(S’”C™C#dC(@Viccl@capailitymask ss “$“sas| Ci“ t;eS:~—“‘éiTSCS CC ( C“‘CC‘C*idz 
ICC PIE CC*~“‘SC”CCC(Devicecapabilitymask | CC 
ICC_STYLED ss CC~*~*~C‘*d‘@D@Viccl@atpaailitymaask_ | CT Cd 
ICC WIDE CC~C*~*~‘“‘C#C#*Viceccapabilitymask— = | t—“‘TC“‘CCIGHCOOOC“‘($’NNNYNNNNNN. _CJ 
ICC_WIDESTYLED ss (sC~C*~C~C*d(@”evicte capability mask | CTC“ (;:C‘CALSC ee —itis‘C;si‘C:sCis 
[CP_LNONE ss CCC*~*‘“‘(S’”#CC#SNViceccapabilitymask — “ss|  t—“‘iTSCC™CC eC“ C~“‘CSNC‘iCS 
[CP_RECTANGLE——“(wssSs—~“‘;‘SC”C(Wiceccapabilitymask =— (sd; CT C“‘CTYSCOOOUOUUUOOOC“‘CRR’’N’NNYNYNNNNN._ 
[DT CHARSTREAM. ss“ CCCSCdDevicecapabilitymask i (s| tt“ CC“‘iAESOOOUCC“‘(‘NC(’’N’N’NN’N’NNWSVCLJ 
[DT_DISPFILE  — C~*C“‘(S’C;CC*CW‘eVicleccapabilitymask ss “s|  C“‘éi;:SCSSC“‘CSSHCOCOC“‘(®’CR’YNSNSNSNNN’N’_C“s_—s| 
[DT.METAFILE ===“ sSCCSC*~“‘dWDeViccl@atpaailitymask ss ss] CC C“‘“C“LSOOOOOOCOC“‘(’TNCNNNNN’NNNNNN__ 
IDT. PLOTTER ~—s—i“‘sw~SCSC~*~“‘C;C‘*dD vice apaaility mask | CCC eC“‘C;SCCC“‘($NC(‘(®NNC(COds 
[DT.RASCAMERAC~C*C*Céd@D@vicle@capaabbilitymask— | CCCs 
IDT_RASDISPLAY——SSCSCSC~C*~*d@Dviccle@catpaaitymask | CE 
IDT.RASPRINTER ss “sSSSCSC~C*C*@ZDiccecatpaabilitymask | 
ILC_INTERIORS—ss—“‘tCCSCSCSC*d(DeVicccaapaabiilitymask——(“a‘s$s | COC es—“(‘i‘az]C“(‘;CC“‘CRNC*C*‘dC 
ILC MARKER“ CCSC~C~C‘*Devicceatpabilitymask_ as | 
[LC NONE —it—sts*s*C#d@eviceccapabilitymask =—s—(§$sSs |; Ss CO C(t tC t—“‘CSCS*sSCSCSC‘isSN 
[LC_POLYLINE sss“ “ws~Ss—~<C;é‘“C;CSC*dDeicc@canpaabilitymask (| 
[LC_POLYMARKER—sCC*é@D@Vicc@catpaailitymask (as | 
[LC_STYLED——“(wSSC™~*~“‘CSCDeicc@capaailitymask ss “ss| OT eC i CidzC 
ILC WIDE C~*~“‘STCNCCCCC(Devicecapabiltymask =— | COT (Td 
[LC_WIDESTYLED ss “s~SCs~C*é‘“C;C#dVicc@caapaabilitymask_—— “<ss| COT C(t 
[PC_INTERIORS ss SCSCSC~*C*d@Vict@Catpaailitymask ss “$sd| OTC“ eC‘ Cd 
[PC_NONE t~“‘CSCC#C#C#C#d¥C( eviceccapabilitymask | CT eC“‘i‘t 
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JPC_RECTANGLE Device capabilitymask | 
IPC_STYLED CC Deevicee capabilitymask | 20] 
[IPC_TRAPEZOID [Device capabilitymask | 
IPC WIDE CCC Device capabilitymask J OTP 
IRC_BANDING Device capabilitymask | PT 
IRC_BITBLT Device capabilitymask tT 
IRC_BITMAP64* Device capabilitymask | BE 
IRC_SCALING Device capabilitymask | a 
[TC_CP_STROKE Device capabilitymask | a 
TC CR9O FC Device capabilitymask [8 eet ee 
TC_CR_ANY 
TC_EA DOUBLE Device capabilitymask | 200] TAT 
TC IAABLE Device capabilitymask | OO} ta 
ITC_OP_CHARACTER Device capabilitymask_ | 
Device capability mask 2 

TC RA ABLE Device capabilitymask | 2000] 892F 
ITC_RESERVED Device capabilitymask_ | 8000] 82768] 
ITC_SA CONTIN Device capabilitymask | 100] SP 
TC_SA DOUBLE Device capabilitymask | OA 
TC SAINTEGER Device capabilitymask BOY 28} 
TC_SF_X_YINDEP Device capabilitymask | 20} 
[TC_SO_ABLE Device capabilitymask | 1000f 4096} 
TC UA ABLE Device capabilitymask | 800} 2048} 
TC VA_ABLE Device capabilitymask | 4000] 6384f 
ICP DIRECT’ sd Deevice capabilitymode | 
ICP_HWND* Device capabilitymode | OP 
[CPLOPEN* Device capabilitymode | 
LPTx" [Device description | BOPP 
IDLGC_ BUTTON” Dialogcode 2000] 819 
IDLGC_DEFPUSHBUTTON* __s[Dialogcode 
IDLGC_HASSETSEL sd Dilogcode 
[DLGC_RADIOBUTTON®  Dialogcode A 
IDLGC_STATIC™ —CdDialogcode OO BP 
[DLGC_UNDEFPUSHBUTTON” ss [Dialogcode 8 
IDLGC_WANTALLKEYS [Dialogcode 
IDLGC_WANTARROWS [Dialogcode 
IDLGC_WANTCHARS" _[Dialogcode OP te 
IDLGC_WANTMESSAGE*_[Dialogcode 
JDLGC_WANTTAB Cd Dialogcode 
[OS SABSALIGN) 0. Dialog styrene 
IDS LOCALEDIT’ TT Dialogstyle 8 
IDS SYSMODAL_ eC [Dilogstyle 
IDM_HASDEFID Dilogstylebits BAB] 21323) 
Dialog/message box command ID] SS] 
IDCANCEL Dialog/message boxcommand|ID) tt 
IDIGNORE Cd Dilog/message boxcommand iD} SJ OP 
IDNO FF Dialog/message boxcommandID] 7 
DOK Dialog/message boxcommandIDD 
IDRETRY Dialog/message boxcommand ID) 4 a 
DYES Cd Dilog/message boxcommandID] FB] 
IDF_ACTIVEBORDER* | Drawhrameindex | FCOLOR_ACTIVEBORDER+1<<3 | 
IDE_ACTIVECAPTION® | DrawFrameindex COLOR _ACTIVECAPTION+1<<3_| 
|DF_APPWORKSPACE* es |DrawFrameindex | | TCOLOR_APPWORKSPACE+1<<3 | 
IDE_BACKGROUND*Drawhrameindex | COLOR BACKGROUND+1<<3 | 
IDE_CAPTIONTEXT” Ss Drawhrameindex | COLOR _CAPTIONTEXT+1<<3_| 
IDEGRAY* sd Drawhrameindex. | COLOR_APPWORKSPACE(+1<<3)| 
IDE_INACTIVEBORDER*___s|DrawFrameindex_ | CT  COLOR_INACTIVEBORDER+1<<3 | 
IDF_INACTIVECAPTION* _|Drawhrameindex | COLOR INACTIVECAPTION+1<<3 | 
IDE.MENU*DrawErameindex | COLOR MENUs1<<3 
[DE_MENUTEXT® OO [DrawFrameindex PT FCOLOR MENUTEXT+1<<3_ 
IDF_PATCOPY’ SS CDrawhrameindex Td 
IDF_PATINVERT” ss [DrawFrameindex Ta 
IDF_SCROLLBAR* ss Drawrrameindex COLOR SCROLLBAR+1<<3____ 
IDF_SHIFTO” Cd DrawFrameindex OP 
DT ——————— ——————EE 
IDF_SHIFT3" Od DrawErameindex | 
IDE_LWINDOW*__DrawErameindex COLOR _WINDOW+1<<3_ 
IDE_WINDOWFRAME* |DrawFrameindex 0 | COLOR_WINDOWFRAME+1<<3__| 
[DF_WINDOWTEXT” | DrawFrameindex COLOR _WINDOWTEXT+1<<3 | 
IDT_BOTTOM Drawlextformatfiag | 
OT.CENTER | DrawTextformatfiag Tt 
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Defined Name Decimal Value 
DT EXPANDTABS DrawText format flag 
[DTLEXTERNALLEADING 0 2 
DT_INTERNAL 


YA es 
DT_EXTERNALLEADING [DrawTextformatflag | 200} SP 
[DTINTERNAL SS *DrawTextformatfiag | 000] 9G] 
[DT AEFR | Drawiext formatiiag | OO 
[DT.NOCLIP DrawTextformattiag | OO] SP 
[DT.RIGHT Cd Drawextformatilag | 
IDT_SINGLELINE ss sDrawTextformatfiag ttt 
[DTTABSTOP CDrawTextformatfiag | BOB} 
DT.TOP Cd Drawextformatfiag | 
IDT.VCENTER sd Drawiextformatflag | 
[DT.WORDBREAK Ss Drawlextformatflag | OT 


EM_FMTLINES* Se rel 
EM_GETHANDLE* [Edit controlmessage | AOC} 08Gf 


EM_GETLINE* [Edit controlmessage | 04 
EM_GETLINECOUNT* 


EM_GETMODIFY* _ |Edit control message __ _____—«407 1031 

402 1026 

[EM_GETSEL*” ss Cd Eciitcontrolmessage | OO} RAP 
JEM_GETTHUMB* Cd Ediitccontrolmessage | ODE 1037] 
EM_LIMITTEXT*™ ss CC{Ecitcontrolmessage | T1042) 
[EM_LINEFROMCHAR* sd Eitcontrolmessage_ ss | 4S] 4S] 
[EM_LINEINDEX* ss CCCSCSCSC*d Edit ntrol message ss | COAL 084] 
[EM_LINELENGTH*CSCSCSC*C*Eittcotrol message | COE] 088] CC“ s:C:ts‘C;CisC 
[EM_LINESCROLL* Cd Eciit control message | 0G] CS 080} 
|EM_REPLACESEL* ss SC*d Edit controlmessage | OF] 03K} Cd 
[EM_SCROLL* ss CCCSC*dEcdittcontrol message | OS] 0290] 
IEM_SETFONT*—— CCCCdEdit control message | TO] 1040] 
[EM_SETHANDLE*CSC*dEdit control message ss | OB] 035] Cd 
[EM_SETMODIFY* CdEitccontrolmessage | 08] 1032] sd 
EM_SETRECT* Edit control message 403 1027 

[EM_SETRECTNP* CC EGitcontrolmessage | C404] 1028] 
[EM_SETSEL* ss CSCSCSC*dEcditt control message | OT] 025] 
[EM_SETWORDBREAK* _—s*Ediitccontrolmessage | 4] 1047] 
[EM_UNDO*_—CC“‘(C#C#@U‘itt control message | A044] 
JEN-ERRSPACE CCC Eddi control notificationcode_ | = 500) — 1280] sd 
IEN.HSCROLL Cd Control nootfication code | 01] SS7] 
IEN_KILLFOCUS CSC Ecditconntrol notificationcode | 200] 512} 
IEN_SETFOCUS ss CCCSCC*C Edit control notificationcode | = 100) — 256] 
IEN UPDATE” CCC Edit control notificationcode | = 400] SC 1024) 
[EN VSCROLL CCC Edit Control notificationcode_ | == 02] 15388] Cd 
(ES AUTOHSCROLL Cd EEditconttrolstyle = CT CBO BT 
IES AUTOVSCROLL —C*dEditccontrolstyle = CT 4 AT 
ES CENTER C*~“‘CS’”COC#CdC€itcntrolstyle = Tt 
(ES TERT =~ | Editcontrol'style <2 ON OP ne | 
[ES MULTILINE CC—“‘C”C*C((ECitconttrolstyle =| 
IES NOHIDESEL Cd Eittconttrolstyle =] 00] 
ES RIGHT. = [Editvcontrol'styie a a ee 
ETO. CLIPPED? =. = J edittext option A a 
[ETO GRAYED" =. JEdittextoption. a 
ETO OPAQUE* es SCC*dEEdittextoption 
[DEVICE FONTTYPE ——SC*(Enumfontmask= CT 
RASTER FONTIYPE ———____— HEmtienfet risk eee 
IMSGF_DIALOGBOX___CCC*d*Filter procedure code | CC 
IMSGE MENU CCéd(Flter' procedurecode_ | 
IMSGF_MESSAGEBOX__CsédiFilter procedurecode | 
IMSGF_MOVE* es CCdiFilter procedurecode | CC“ (SCC 
IMSGF_NEXTWINDOW*__si Filter procedurecode_ | CE 
IMSGF_SCROLLBAR*____ Filter procedurecode | SS 
IMSGF SIZE* Filter procedurecode | Ad 
[FF_DONTCARE CCCCSC*dFcontfamily ID CT CTC "Shifted leftfourbits 
[FWLREGULAR* ss SCSC*idFcntweeight CO] OO] 
[FWLBLACK ss CCSCCSCSCSC*dFcornt'weeightt constant | 884] 900 Definedas FW_HEAVY 
FWLBOLD~“‘NCCC(Fontweightconstant — | BC] 700] 
[FWLDEMIBOLD ss SCSCSCSC*C*dCFcont weight constant | 258] ~~ 00 DefinedasFW_SEMIBOLD __ 
[FWLDONTCARE SSCSC*Fontweightconstant_ | CO 
[FWLEXTRABOLD CCSC*C*é*d Font weeightt constant | 820] 800“ 
[FWLEXTRALIGHT SSSS*(Fontweightconstant_ ss (<ss| CBT OO] 
[FWLHEAVY ss SSCSCSCSC*dintweeight constants | 8840} 
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DT_CALCRECT* Draw Text format flag a 51) EC) a | 
DT_NOPREFIX* DrawText format flag ee) ee eed 
EM_CANUNDO* [Edit controlmessage | TB} 1043f 
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IFWLLIGHT = SCSC™~*~C«dFcnteeighttconstat, = | CT OO “ae  C“(t:~i‘CSC‘i*dzr 
[FWLMEDIUM C~*~*“‘(SCCC#*FOntweightconstant | C4] SOOT “se Cd 
IFWLNORMAL es SSCSC~*~*~SC*idcrnt eight constants | 9K] OO] es eC Cid 
[FW_SEMIBOLD ss SSCSC~C*C*«dFOMWeeightconsstant_ | 5B] OO ae C“‘(‘CCCidr 
[FWLTHIN, —C*~*~“‘CSN™CCC#*CNPOteightconstant i “<ss|s AT OO 
OPAQUE.“ CCC~*~“‘CSC”CWCCGD(iICbackgroundmode | 
[TRANSPARENT ss“ CGD backgroundmode | CT 
[ABSOLUTE CC~C*~“‘SC:#CG~(#iI Cvrdinate mode TC 
[RELATIVE —s—  CCCC*dG DI coordinatemode | 
[ABORTDOC ic“ CC*~“‘(N”SCG@(Oi escape C(‘iT 
[DRAFTMODE i C*~“‘(‘’CCCG@(Ui escape 
IENDDOC es C~“‘ONO#COC#(#«G@(]Wilescape— COC 
[FLUSHOUTPUT_— se CC~“‘(‘C#«CG@(Oi Scape t—“‘(R UT 
IGETCOLORTABLE  —s—i (assSCdGDI escape 
IGETPHYSPAGESIZE — CdIGDIescape 
IGETPRINTINGOFFSET ss CIGDI escape 
IGETSCALINGFACTOR ss ss C*dIGDiescape CT CE 
[NEWFRAME ss CCC*~“‘S*dG(UiScape 
INEXTBAND CC*~“‘#CS;COCUGDiescape 
[QUERYESCSUPPORT si“ ‘wsC*dIGD escape 
ISETABORTPROG 2.7 =. 1GDl escape: 7 
ISETCOLORTABLE —s—“‘wCC*dIGD escape 
ISTARTDOC— CC~“‘C‘SCCOCOC(#*G@(]UidWL scape CT CA 
IBANDINFO*. St CCC*~“‘(‘NS*UG@‘]WiScapecode 8 
[DRAWPATTERNRECT* ss (GDI escapecode | 
[ENABLEDUPLEX* ss CSC«dCGDescapecode TCE 
TENABLEMANUALFEED* ss s—s«[GDlescapecode | IT 
[ENABLEPAIRKERNING* «(GDI escapecode tT CTT ONE 
JENABLERELATIVEWIDTHS* _——s«(|GDlescapecode | C800] we BEC 
(EXTTEXTOUT”— C:C“‘SSOCGDiIescapecode dT 200} 
[GETEXTENDEDTEXTMETRICS*_[GDiescapecode | 00], SC 5] 
[GETEXTENTTABLE* sss“ ~SSC«dCGDDescapecode | OTST 
IGETPAIRKERNTABLE* —s—ssSC«[GDI escapecode CT CTBT 
[GETPENWIDTH® ss SSCSC*C«dCG@DS@capeccode | 
IGETTECHNOLOGY* C*“‘é‘G@#W@capeccode CO 
IGETTRACKKERNTABLE*_—ss—“‘s~=C«([GDi escapecode CT COB} sd 
IGETVECTORBRUSHSIZE*_——s—“C*d[GDescapecode | CB 
IGETVECTORPENSIZE” ss“ ssSsC«(GDiescapecode | CA TC 
IMFCOMMENT* CGD escapecode TC 
IPASSTHROUGH* CSC*~*“‘iCG@]#WN scape 
ISELECTPAPERSOURCE*—s—C«[GDiescapecode CT 
ISETCOPYCOUNT” ss“ CCCSC*‘dG@D'@scapeccode | 
[SETKERNTRACK*sSSC«dGD escapecode CT 802TH 
[SETLINEJOIN* SSCS*~*~*~“té‘G@”#WU escapee 
[SETMITERLIMIT* ss SSSC«dGDescapecode | 
[STRETCHBLT* sss“ SCSCSC~*~*~«dGD ecapecode—— ae CC‘ OTC BF Cid 
GDI map mode ee Oe ee Oe ne ee 
IMM_HIMETRICSSSCSC*dGDDImapmode 
IMM_ISOTROPIC SSSCSSC*«G{DI mame 
IMM_TWIPStCtCi‘“‘(C’COCGDImapmode CT CSS 

Getdevicecaps device parameter 

2 


BITSPIXEL Getdevicecaps device paramete 
CLIPCAPS Getdevicecaps device paramete 
CURVECAPS Getdevicecaps device paramete 
DRIVERVERSION Getdevicecaps device paramete 
HORZRES Getdevicecaps device paramete 
HORZSIZE Getdevicecaps device paramete 
INECAPS Getdevicecaps device paramete 
OGPIXELSX Getdevicecaps device 
OGPIXELSY Getdevicecaps device 
NUMBRUSHES Getdevicecaps device paramete 
NUMCOLORS Getdevicecaps device 
NUMFONTS Getdevicecaps device 
NUMMARKERS Getdevicecaps device paramete 
NUMPENS 
PDEVICESIZE 
PLANES 
POLYGONALCAPS 
RASTERCAPS 


= 


al 


Getdevicecaps device paramete 


Getdevicec 
Getdevicecaps device 
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TECHNOLOGY *Getdevicecapsdeviceparameter! 2} 
[TEXTCAPS ss CCGetdevicecaps device parameter] 2214 
VERTRES  CCC*‘édGGetdevicecaps device parameter] AL 10} 
IVERTSIZE ss CCCC*Getdevicecaps device parameter] SO} 
[SM_CMETRICS* ss *GeetSystemMetricscode | |] 
[SM_CXBORDER «Geet ystemMetrics code | 
[SM_CXDLGFRAME *[GetSystemMetricscode | tt 
[SM_CXFRAME” ss *GeetSystemMetricscode | 20} AF 
ISM_CXFULLSCREEN s*[GeetSystemMetricscode | OY] 
[SM_CXHSCROLL GetSystemMetrics code | St 
[SM_CXHTHUMB_ SS *GeetSystemMetricscode | AL OP 
ISM_CXICON ss *GetSystemMetricscode | BE 
[SM_CXMIN ss GetSystemMetricscode | IC] 
ISM_CXMINTRACK* ss [GetSystemMetricscode | 2A 
ISM_CXSCREEN *GetSystemMetricscode | 
ISM_CXSIZE*__GetSystemMetrics code | OE] OP 


SM_CXVSCROLL |GetSystemMetricscode_ | 
SM_CYBORDER GetSystemMetrics code ___ | 6 
4 
ISM_CYCURSOR GetSystemMetricscode | ET 


ISM_CYDLGFRAME ss «GeetSystemMetricscode | 
[SM_CYFRAME* ss (GetSystemMetricscode | TP 
[SM_CYFULLSCREEN «GetSystemMetricscode | 
[SM_CYHSCROLL *GeetSystemMetricscode | STP 
ISM_CYICON CG etSystemMetricscode | CY 
ISM_CYICONSLOT*__GetSystemMetrics code | BE 
ISM_CYKANJIWINDOW ss |GetSystemMetricscode | te] 
[SM_CYMENU TC GetSystemMetrics code | ES 
ISM_CYMIN* ss C*dGetSystemMetricscode | DY 
[SM_CYMINTRACK* ss [GetSystemMetrics code | 2S} SP 
SM_CYSIZE* 
ISM_CYVSCROLL «[GeetSystemMetrics code | A OP 
ISM_CYVTHUMB_GeetSystemMetricscode | 
ISM_DEBUG dG etSystemMetricscode |] 
ISM_SWAPBUTTON ss sGetSystemMetrics code | Et 
IGW_CHILD*_—*GetWindow constant |S 
[GW_HWNDFIRST”GetWindow constant tO 
[GW_HWNDLAST* SS s[GetWindow constant Pt 
[GWLHWNDNEXT™ SS [GetWindow constant] 
[GW_HWNDPREV* SS GetWindowconstant | 
IGW_OWNER**GetWindow constant | 
IGHND” Global memorymanagement_ | 42] GE 
[GMEM_DDESHARE* [Global memorymanagement__| 2000] 8192] 
[GMEM_DISCARDABLE [Global memory management__ [| FOO], 3840} 
IGMEM FIXED Global memorymanagement_ | OT 
IGMEM_LOWER* [Global memory management | 1000] 4096) 
[GMEM MODIFY Global memorymanagement_ | SO] 28} 
[GMEM MOVEABLE [Globalmemory management | tt 
[GMEM_NOCOMPACT __[Gllobalmemory management [| 10} 
[GMEM_NODISCARD_ ss [Globalmemory management | 20], QP 
[GMEM_NOTBANKED* _[Globalmemory management [1000] 4096] 
[GMEM_NOTIFY" [Global memory management [| 4000] 16384) 
|GMEM_SHARE*__ ss Globalmemorymanagement_ [| 2000] 8196] 
IGMEM_ZEROINIT ss [Globalmemorymanagement_ [| 40] A 
IGPTR* Global memorymanagement | tt 
|LHND* Global memory management [| 42] } 
ILPTR* CG lobalmemorymanagement | 2} 
[NONZEROLHND* Global memorymanagement J Pt 
[NONZEROLPTR® __|Globalmemorymanagement_ [| OP 
[GMEM_ DISCARDED GlobalFlagflag tO} 6884 
[GMEM_LOCKCOUNT ____(GlobalFiagtiag | 5S] 
IGMEM SWAPPED GllobalFiagflag T8000] 2768] 
PENS JING ONAL a0 | arent a ee 
[HS CROSS = Maisie a ee 
IHS DIAGCROSS TC Hatchstyle 
IIS AE DIAGONA a 5 yk RCT IYI tl en ee 
FHS HORIZONTALS 2 = Hatch sie a Oe 
LHS VERTICAL © atch style eC MN ee 
PCB MINMAAX® = 9 ok code 
ICEL MOVESIZE = == =. Mook code 2 na Oe ee 


HCBT_QS POOKiCODS es ee ee Nate Ae ee ef ee a 
HC_ACTION* Hoek: code 5 Oe ee | 
HC_GETNEXT* POOR 5 a NS | 
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JHC_LPFNNEXT* Hook code FP 
[HC “EPLPFNNEXTS = [Hook code... -- PRRE) 
PHC NOREM® =, ookcode) 
PENG SS Ue ae OOK CONG a a ee el 
IMK_CONTROL Key state mask fmousemsg. | BE 
IMK_LBUTTON sd Keysstate mask f/mousemsg. [| tT 
IMK MBUTTON Ss Keysstate mask f/mousemsg. | 1] 
IMK_RBUTTON Key state mask f/mousemsg. | te 
IMK_SHIFT sd Keysstate mask f/mousemsg. [| Ea 
LB_CTLCODE i Listboxcontroh 
(LBERR oS Listbox control RFD 
IB EBRSPACE..— = —_ Vistbox control — RPE 
[LB OKAY Listbox control 
|LB_ADDSTRING’ i Listbox message OO] tA 
[LB DELETESTRING’ ss Listboxmessage | 402] 02ST 
LBDIR®§ Se Listbox message | OD 1026} 
ILB_GETCOUNT” ss Listboxmessage | OB] 1027] 
|LB_GETCURSEL* si Listbox message | 409028} 
ILB_GETSEL” ss Listbox message | 408} 02 
ILB_GETTEXT” ss istboxmessage TO] 080 
ILB_GETTEXTLEN” Ss istooxmessage | OAL 0381 
[LB_GETTOPINDEX” ss Listboxmessage OE] 082 
ILBINSERTSTRING* sf Listboxmessage TOTP 083f 
[LB MSGMAX* i Listboxmessage | OF] 084P 
|LBLRESETCONTENT” i Listbox message | 4 
JLB_SELECTSTRING* _—Listboxmessage TOC 
|LB_SETCURSEL” i Listbox message | OG} 
[LBLSETSEL* i Listboxmessage | OS] 
|LBNDBLCLK CC Listbox notificationcode | 
ILBN_ERRSPACE i Listbox notification code | FFE] Ot 
[LBN_SELCHANGE sf Listbox notificationcode | 
[LBS MULTIPLESEL | tistboxstyle Be 
LBS NOREDRAW i istboxstyle 
[EBS NOTIFY = oo, istbox style 
LBS SORT tistbox style 
ILBS_STANDARD* i Listbox style 
ILMEM DISCARDABLE | Localmemorymanagement | FOO] 3840] 
|LMEM_ DISCARDED” Local memorymanagement_ | 4000] 6384] 
ILMEM FIXED ss Localmemorymanagement | OP 
|LMEM LOCKCOUNT Local memorymanagement | FF] 25S} 
[LMEM MODIFY Local memorymanagement_ | BQ} 2B 
ILMEM MOVEABLE ss Localmemorymanagement | St 
[LMEM_NOCOMPACT ss Localmemory management [0] te 
ILMEM_NODISCARD [Local memorymanagement | 20] QP 
|LMEM ZEROINIT ss Localmemory management | 40] A 
|LNOTIFY DISCARD = Localmemorymanagement | tt 
ILNOTIFY MOVE Localmemorymanagement | 
ILNOTIFY OUTOFMEM ss [Localmemorymanagement | OP 
JANSICHARSET Logical fontconstant_ =F S| 

CLIP_CHARACTER PRECIS Logical font constant eae | a | ee eee 
ICLIP_DEFAULT PRECIS —[Logicalfontconstant |] 
ICLIP_STROKE_PRECIS —sLogicalfontconstant_ =| 
IDEFAULT_PITCH ft Logicalfontconstant | 
DEFAULT QUALITY ss Logicalfontconstant | OPO 
IDRAFT_QUALITY Logical font constant 
[FIXED PITCH es Logicalfontconstant | 
z 
OEM_CHARSET Logical fontconstant =f FF] 5S] 
[OUT CHARACTER PRECIS [Logical fontconstant_ | 
JOUT DEFAULT PRECIS | Logicalfontconstant_ = | OT 
[OUT_STRING PRECIS [Logical fontconstant Tt 
[OUT STROKE PRECIS Logical fontconstant_ | 
PROOF QUALITY tLogicalfontconstant 
ae | Dae ee 
VARIABLE PITCH i Logicalfontconstant | 
IMFAPPEND SS [Menultemmenuflag | OSE 
IME_BITMAP SS [Menultemmenuflag Pa 
IMF_BYCOMMAND [Menultemmenuflag TO 
IME_BYPOSITION SS [Menultemmenuflag P0002 
IMF_CHANGE SS [Menultemmenuflag TOP BP 
IMF_CHECKED SS s[Menultemmenuflag 
IMF_DELETE Menultemmenuflag POP SAP 
|ME_DISABLED SS s[Menultemmenuflag Pt 
IMF_ENABLED S*Menultemmenufiag PP 
IME_GRAYED SS [Menultemmenuflag 
IMELHELP* SC*Menultemmenufiag | 4000] 16384J 
[MEHILITE SS [Menuitemmenuflag OPE 
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2 
OO ee el 
ME_MOUSESELECT* [Menultemmenuflag | 8000] 2768 
IMF_POPUP_ | Menuttemmenuflag | 


a ee 
MF_SEPARATOR Menultem menu flag 800 2048) —“—‘“‘CsSs—sSY 
Ee ee 


IMF_SYSMENU*_[Menultemmenuflag | 2000] tf 
IMF_UNCHECKED Ss [Menultemmenufiag | 
[MF_UNHILITE | Menuttemmenuflag | 
[MB_ABORTRETRYIGNORE ___s{MessageBoxtypeflag | 
IMB_APPLMODALs[MessageBoxtypeflag |] 
IMB_DEFBUTTON1 ss MessageBoxtypeflag | OL 
MessageBox type flag [eee OU pe Oe eee 
IMB_DEFBUTTON3 [MessageBox typeflag | 200] tf 
IMB_DEFMASK ss MessageBoxtypeflag | FOO} 84D] 
0 64 


MB_ICONASTERISK [MessageBoxtypeflag | OTA 
MB_ICONEXCLAMATION MessageBox type flag 30 48 

MessageBox type flag 10 16 

IMB_ICONMASK__C[MessageBoxtypeflag FOL OP 
IMB_ICONQUESTIONs[MessageBoxtypeflag TO] 
IMB_MISCMASK__ SS s[MessageBoxtypeflag | COOO]49152P 
IMB. MODEMASK__C*MessageBoxtypeflag | 000] t22eef Cd 
IMB_NOFOCUS ss sMessageBoxtypeflag ss sT 8000] 32768] Cd 
IMB_OK CCSCSC*‘é*dMeessageBoxtype flag [OT 
IMB_OKCANCEL ss s*[MessageBoxtypeflag TT 
[MB_RETRYCANCEL ——s—sC*édM@sangeBoxtypeflag [| TCO C(‘“‘SCOC‘*dzC 
[MB_SYSTEMMODAL __—SsC*dMessageBoxtypeflag —ss| 1000[ —  409Gf Cd 
MessageBox type flag ease eee ee ee ees 
IMB_YESNO_CC*C‘C‘M@@ssangeeBox type flag [APA 
MB_YESNOCANCEL [MessageBoxtypeflag | 
DEVICEDATA Metafile comment esc. Bee | eee | een eee 
ISETENDCAP_ ss CCSC*~*~C*édiMetafile commeenntesc. TST 
IMETA_ARC* CC*C*‘C;C‘*dCMetafile function TT 207 
META BITBLT™ ss SCSCSC=*d Metafile function CT 922] 2338f 
IMETA_CHORD* Ci Meeiiaffile function T8584 
IMETA_CREATEBITMAP* Metafile function TFET 790, 
[META _CREATEBITMAPINDIRECT* [Metafile function | FDL 76S] Cd 
[META_CREATEBRUSH* [Metafile function CT TT 
[META _CREATEBRUSHINDIRECT* [Metafile function [FCT 764P 
[META _CREATEFONTINDIRECT* ___[Metafilefunction | FB] 763 
IMETA_CREATEPATTERNBRUSH* [Metafile function | COT 50ST 
[META CREATEPENDIRECT* _—|Metafile function ST FAL 762A] 
IMETA CREATEREGION [Metafile function dT CFF] 79tP 
IMETA_DRAWTEXT* ———SCCCé( Metafile function CT OFT 5838p sd 
[META ELLIPSE* CCSC*éd Metafile function’ = TT 
IMETA_ESCAPE*CSC*C*édMetafle function CT ST S4E 
[META EXCLUDECLIPRECT* _—'|Metafile function ss | 415] 04ST 
[META FILLREGION® ——CCC*éMeettaffile function | 28TBAT 
[META FLOODFILL” _—s—CCCC*d(Méetafile function | 4] 
[META FRAMEREGION? _——s*( Metafile function Ss CT 06ST 
IMETA_INTERSECTCLIPRECT* _—|Metafile function | 4ST def 
[META INVERTREGION® —__s[Metafile function ST AAT 
[META LINETO* ss s*dMeettaffile function | TT 
[META MOVETO* si Metafile function TBA 
[META_OFFSETCLIPRGN* [Metafile function | OT AAT 
IMETA_OFFSETVIEWPORTORG* [Metafile function | TT 
[META _OFFSETWINDOWORG* [Metafile function CT OFT ATT 
IMETA_PAINTREGION* _sMetafile function ss | CBT C29 
[META PATBLT* Cd Méettaffile function | CIDE 5S] 
IMETA PIE’ [Metafile function TAL 2074P 
IMETA POLYGON* [Metafile function T8248 
[META POLYLINE* Metafile function TR] 
[META _RECTANGLE* [Metafile function TBE 051 
META RESTOREDC* Metafile function 2 7T295f 
IMETA_ROUNDRECT* [Metafile function | ICT 54 
IMETA_SAVEDC* Cs Metafile function ETO 
[META _SCALEVIEWPORTEXT* _ [Metafile function Te 04e 
[META_SCALEWINDOWEXT* [Metafile function TOO] 02 
[META_SELECTCLIPREGION* [Metafile function J CP 00 
[META SELECTOBJECT* sé Metafile function | DT OT 
[META SETBKCOLOR* si Metafile function E207 
[META SETBKMODE* —SCé(Meettaffile function | 02f Bf 
[META SETMAPMODE* si Metafile function CT tT 
[META SETPIXEL* sé Meettaffile function TAFE 05ST 
[META _SETPOLYFILLMODE* [Metafile function TT 
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META SETRELABS” Metafile function TOS] TP 
META SETROP2* sd Metafile function AEG} 
IMETA_SETSTRECTCHBLTMODE*__|Metafile function | 7] 6B} 
[META SETTEXTALIGN” __| Metafile function TEP 802P 
IMETA_SETTEXTCHAREXTRA” _| Metafile function | 08] SAP 
IMETA_SETTEXTCOLOR* ___—| Metafile function | 200f S52 
[META _SETTEXTJUSTIFICATION” _|Metafile function | 0A 522P 
IMETA_SETVIEWPORTEXT” ___| Metafile function | OETA} 
[META SETVIEWPORTORG" | Metafile function | 20D 525} 
IMETA_SETWINDOWEXT" Metafile function | 20C] SP 
IMETA_SETWINDOWORG* Metafile function OBE 523} 
IMETA_STRETCHBLT* Metafile function | BZ 8ST} 
META TEXTOUT” Metafile function | TTP 
IMAACTIVATE” ss Mouseactivatereturncode | tf 
IMA_ACTIVATEANDEAT: Mouse activate returncode | tt 
|MA_NOACTIVATE” Mouse activate returncode | SP 
OBJ_BRUSH Object definition 
OPN eg S| OO INN NOM Ne es ee | 
[OBM_BTNCORNERS OEM definition TRO] 82758} 
JOBM_BTSIZEs OEM definition ERO) 82761 | 
JOBM_CHECK OEM definition FB] 82760) 
JOBM_CHECKBOXES OEM definition ZL S2759) 
(OBM_ CLOSE OEM Gefinition FF] 32767) 
JOBM_DNARROW OEM definition FRC] 2764p 
LOBM_LFARROW OEM definition | FAL 32762) 0 
OBM_REDUCE* OEM definition EFS] 82757] 
JOBM_RESTORE* OEM definition TO] 82755] 
[OBM_RGARROW OEM definition BE 82763] 
JOBM SIZE OEM definition TE] 92766) 
(OBM_UPARROW OEM definition FD] 32765) 
[OBM_ZOOM* OEM cefinition AT 82756] 
OCR CROSS OEM Gefinition FOS] 82515} 
OCRIBEAM OEM definition OTT 82573} 
OCRICON OEM definition OTT 8264} 
OCR NORMAL OEM definition FOO] 82572f 
OCR SIZE OEM definition BO] 82640] 
OCR SIZEALL” OEM definition BG] 82646] 
JOCR_SIZENESW* OEM definition BS] 82643) 
JOCR_SIZENS* OEM definition BS] 82645] 
JOCR_SIZENWSE* OEM definition BOT 82642F 
OCR _SIZEWE™ OEM definition BAT 2644p 
}OCRUR! OEM Getinition: | STF Odt 82516) 
OCR WAIT OEM definition FORT 82514} 
OI BANG OEM definition OST 82575] 
OICLHAND OEM definition OTT 82513} 
OIC NOTE OEM definition OAT B25TS] 
OIC QUES OEM definition OR} B2514T 
OIC SAMPLE OEM definition OOP 82512) 
JOPRCREARE 252 on. = JOpenPile Nag 3 1000] OSG 
OF DELETE CO pentilefiag 200] 
OFLEXIST OpenFile flag 000384] 
OF PARSE Cd OpenFile flag OOPS] 
FOF PROMPT OpenFileflag T2000] 892} 
OFMREAD OO  OpenFile flag 
[OF LREADWRITE|OpenFileflag 
OF REOPEN OpenFile flag | 8000] 82768} 
OF_VERIFY 400 1024 

Des re] OM WA ar ee 
IPM_NOREMOVE’ ss Peekmessage options | OPT 
IPM_NOYIELD* st Peekmessage options | at 
IPM_REMOVE* _*Peekmessage options | 
PBS NS Ee 5 5 ISIN 5 Ae ee 
IPS! DASHDO T=. = 2 a POMS ae OS ee ee 
IPS_DASHDOTDOT. —Penstyle 
LS ces ON TN a ee 
GIN ek ec POM SIO ee OE I ee 
SSS aa Vo ss es PROM OICl = ee On Oe ee 
PARTS ERIN A ONIN CN 
WINDING Polyfillmode 
IRT_ACCELERATOR [Predefined resource type | OT STMAKEINTRESOURCE (9) 
IRT_DIALOG Predefined resource type | ST SMAKEINTRESOURCE (5) 
IRTFONT Predefined resource type | 8 SMAKEINTRESOURCE (8) 
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Hex Valu 
IRT.STRING —sss—SCC~C~C~C~C*d‘@PPreefinted resource type =| C(“(‘“S‘YLSC‘“‘(‘#Nésé™SCSJMAAKEEINTRRESOURRCEE (66) i 
[COMPLEXREGION. i“ sSCC~C*C‘TR@Qion flag” ae t—“‘aYSLLUC 
ERROR es Region flag <5 0 0 Se et 
INULLREGION. ss ~“‘$TCNCC*CRQion flag” CT 
SIMPLEREGION Region flag ae eae a ae eee eee 
ISB_BOTH* ———~™S™~C™~——C*dScrcolibarconsstart =——(asstCd| CC‘ TSSSC“‘CSNSC§ONOOC*C‘(‘(‘’NYN’NSNCNC(NNN LL 
ISB. BOTTOM. _—s—sCC*C~*C*CScrcolibarcomstant, = (| (i TC“‘éT]COOOOUUUUC“‘(C(NNC(NC(‘éz 
ISBCTL Ce CC™C™~“‘C‘SCCOC(#*SCroiibarconstant = | CC eC t—“(issSSsSC‘iszr 
ISB_ENDSCROLL ss“ CCSC*d Scrcoibarcconstant = TC‘ ‘!:SOOOOOOCOC‘RL‘N#YNYNYNNNNNNNNNNNNNNNN’’’N.’“ NW = —“‘‘C)CC CL 
ISB.HORZ ss CCCC~*~“‘C”CC#CScroibarconstant = asas| CC 
ISB.LINEDOWN ss CSC~*~*~C‘dC'Scrritbaarcconstat. = ( CT t“‘iC“‘LSOOCC“‘($’NRNNNNNN __f 
ISB.LINEUP ss CC*~—“‘CSC‘*dScrollbarcconstant, = §“ CT t—“‘é‘“SOOCUETC C“( eC“‘CSC('C 
ISB. PAGEDOWN—Ci‘“‘;C‘*Scroiibarcconstant. = | 
ISB_PAGEUP ss C*C*C‘“‘C’”COC*CScrcoiibacconstant, = | 
ISB_THUMBPOSITION ss sScrollbarconstant_ | 
ISB_THUMBTRACKScrolibarconstant ss TC 
TOP _ Scroii bar consiani 6 6 

SB_VERT Scroll bar constant i j 

ISBS_BOTTOMALIGN* sss“ CdScrolibarstyle = as CT (‘iC 
ISBS_HORZ*CtC“‘(SSCScroiibarstyle CT 
ISBS_LEFTALIGN* ss“ SC*dScrobastyle = 
ISBS_RIGHTALIGN* —C*Scrolbarstyle 
ISBS_SIZEBOX* ss ~*~=“‘(‘SSC«CScriibarstyle = CT i“‘é HOCUS 
ISBS_SIZEBOXBOTIOMRIGHTALIGN*|Scrollbarstyle CT 
ISBS_SIZEBOXTOPLEFTALIGN* _|Scrollbarstyle 
ISBS_TOPALIGN* ss CdSScrilbarstyle | 
‘SBS. VERT" 7 =. Scroll barstyie = a ee ll 
IS PERIOD1024 —s “$’“$“VSXa3<'stsi‘is™sSS«*dSetSoundNoise source | 
IS PERIOD2048_ (ss ~SCC*C*‘“‘SSC«SS@ptSuncdNgisee source = | 
S_PERIOD512 [SetSoundNoise source] CO 
S_PERIODVOICE SetSoundNoise source, | tt C“‘OLOOUUUUC‘(RNNCC(COd 
IS. SERBDNT si“ CCSCSC*C*édS@tSnNoise source | CC FFFB] CS} 
IS SERDCC C~“‘CSCCC(C#dSS@tSOundNoise source is] CFFOY CC TC —“(‘(‘“‘O;OSOOCOC*#C#C#C(‘é‘«C’, 
ISSERDDR. i i CC*‘“‘(T’”C#4dS@tSoundNoise source | CFO] 14] tC CC CC‘i‘Sz 
IS SERDFQ_—“‘(‘#C#C‘SSetSoundNoise source | SS CFFFS] 18] 
IS SERDLN.s—s~C™~*~*~C#S@tScoundNisse. source | SCAT CC“‘SS|C“( eCC“‘(RSNSNCNCOC#C(C‘id*z’ 
IS SERDMD—“‘(wSCC™~*~C“‘SCC#CSS@ptSournNoise source | CFO] 10) 
IS SERDPT sss CCC*C*C*C“C#C#CSS@tScoundNoise source | CFA, 12} 
IS SERDSH_ i“ (CC~*~“‘S’”CWC#dS@tSounNoise source | CFS] 1] 
IS SERDSR_———t~“‘(®TCC#C#«dSeetSSounndNoise source ss] CFU] -15] 
IS SERDST ss CCC~*“‘#”C*C4S@¢t@ScundNoise source | CFO) CC“(‘t-1G} 
IS. SERDTP i“ ‘ssSC~*~“‘®’;CCC*C(Se@tSOundNoise source | SCO] BL Cd 
[SSERDVL —s—“‘(SSC~*~“‘(T~CC*CS@tSundNoise source | CFF] Cd 
IS SERDVNA——“‘(’™CC#C#C#C#CSetSoundNoise source | SC FFFF| tT 
IS SERMACT sss“ CCSCSCSCSC*dS@tScoundNNise source = “ss| CFD] CC“ (SL CC C“‘CONCOCOC*#C(‘é*C 
[S SEROFM——t—t—~=‘“‘CSWCOC#C#C#«d*SS@tSSounnNoise source “ss| SC FFFEL CO Cd 
IS SERQFUL i“ CSC~*~*~“‘CS™C#S@tSoundNoise source |S CFFFC] EC Cid 
IS WHITE1024,—— ss SCSC*~“‘;«‘;CSC*CS@tScouincdNise source ——(“s s| (it C“‘“(;CSOONCOOUOUUUUOOC‘($NNC‘(‘NCd 
IS WHITE2048  SSSCSC*~*~*~“‘“*‘*S@tScUNisse@ surce =—— (eT t—“‘é;SCO:C*C‘“‘($UN(SC#O*COHCOCOCtsC‘(‘(‘®’NCS$NNNNSN’SWSBCWN’N’N’SC §$KNY' LL 
IS WHITES12, es CC~™~*~“‘CS™CSS@tSoundNoise source —— (| (“‘wC“‘ A C“(‘(C“‘RNNNCNCOC(‘iédz 
IS WHITEVOICE~C~*~“‘CSN”C*SSSetSounndNoise source Cid] tC] C“‘éT]:COOUUUUCC“‘(’RNNN$N’N’NN’NN’N LL 
[SWP_DRAWFRAME*s«(SetWindowpositionflag Ss | SO, OT C“(‘“‘C;éSCOOONOC*#*C‘idzs 
ISWP_HIDEWINDOW* ss s«(SetWindowpositionflag | ss 8o],——“(é;SSCiT sd 
ISWP_NOACTIVATE’ sSS~SC*dS@tWindow position flag sss] SC, CS 
SetWindow position flag eS eT 
ISWP_NOMOVE*CC*C*~*C*CédCS@tWinoweppoossition flags] CT Ci 
ISWP_NOREDRAW*_ssSSSSC*(S@tWindowpositionflag | = 8} Ss 
[SWP_NOREPOSITION® _——~—=«(SSetWindowppositionflag ss | Ss 200],—— Td 
[SWP_NOSIZE* ss SCSCS*C*‘dCSetWinowoppoossiion flag ss§s «S| CT C“‘YYSOOOCUUCUCFCCC 
[SWP_NOZORDER* sC~CCSCSC*dSetWindowoppositionflag ss] A 
[SWP_SHOWWINDOW*s[SetWindowpositionflag | OTT 
[WH_CALLWNDPROC —CC*dSetwindowshook code | 
[WH_GETMESSAGE—~C~*C*‘édSetwindlowsthook code = TC 
Setwindowshook code D ee ee at Ns ee ee 
THE JOURNALRECORD ___{Selwindowseok code fof gt 
WH_KEYBOARD [Setwindowshook code | Ct 
IWH_MSGFILTER ss SSSSSSC*dSeetwindowshook code | CFF] Ed 
HIDE WINDOW. —S—~—“‘;‘“SC‘SQWwirndowccommaand = TC 
[SHOW_FULLSCREEN——~—~C~C*dSHtwwindowccommaand = TCC 
ISHOW_ICONWINDOW —s(Showwindowcommand§ | 
ISHOW_OPENNOACTIVATE _—s—s|Showwindowcommand | “(iw TC( 
[SHOW_OPENWINDOW.—SS—C*dShowwindowcommand |] t—C‘i;C (SC (CTC 
[SWLHIDE™ ss SSSCSC*~*~—CSCSSHowwirndow message IDC CO 
[SW_MAXIMIZE*SSSSCSC*dSSHowwirndow message ID | TT 
ISW_MINIMIZE*S*S*C*~“‘“*C‘*CdCSHOWwirndow mess ID. | (tT (CCE Cd 
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| ee ee 
[SW_OTHERUNZOOM__——CISHowwindowmessage ID [CT tC“ C“‘“O;OC*S*S*C*C*C(‘C‘idC 
[SW_PARENTCLOSING —s—“~CCd(SHowwindowmessage ID | CT C“‘CLSOOOUOCC“‘(RNNC(TCOCd 
[SW_PARENTOPENING _——ss«|Showwindowmessage ID | CS (| eee eee 
[SW_RESTORE* ss CCSCSC*~*C‘SOWwinow message ID | CTC CC C~—“‘(“(CSC*tsCSCSCSC‘i*C 
ISW_SHOW*CCC*C*C*C“‘C*dSOWwirnow message ID | COS ee 
[SW_SHOWMAXIMIZED*———C«d[Showwindowmessage ID [| CC“ (CSC ($RN’$’NNNNNNNNNNN’“ COW9KN@—<"— <(s—sdz 
[SW_SHOWMINIMIZED* SS C(Showwindow message ID | CC tC“(CC C“‘“(;;SCCOCO*C*C*C(C(C‘iésC 
[SW_SHOWMINNOACTIVE* ss ss[Showwindowmessage ID [| CZ] i(‘t7]rt—“‘“CO;O™*C*C*:*;C;C*C~*@zY 
ISW_SHOWNA* ss SSSSCSHOwwindowmessage ID | C8 fee eee ee es 
ISW_SHOWNOACTIVE” ss Showwindowmessage ID] AC“‘(‘“ (MS AOOOUOUUUUUUUCOC“(‘#RRN’NNNN§NNC CLL 
ISW_SHOWNORMAL*C*|Showwindowmessage ID | (tt TC“‘(‘‘(C]CCi“‘($SNNSC“(#;’Y’’’NNYNNNN LL 
ISIZEFULLSCREEN i (sSC*~C“‘éSiz@MSSAgQeCOMMand= ==] CU —“‘C;*CS™*S*C*~‘~*@Y 
ISIZEICONIC  — t—~“‘#$STNCSCC#dSizemessagecommand= | t—“‘U]SOOUCOCT tC C—“‘#SCCOCSCSC(‘“#YYNN’N’N:SCSOG 
ISIZENORMAL_ es CC*~C“‘(C”CSizemessagecommands — {| t—“‘iC“‘COOLCOOCC“‘(®’TCNNSNN’N’NN_ 
Size message command ee See ee 
Size message command 
[SP_APPABORT ssi“ “s€SC~C~*‘“‘CSCSpolererrorcode = =——(sC| CCE] CC“(‘-OttC“(C“‘C‘ONCO*#*#C#C#C#C#Ctéz 
ISP_ERROR —s———CCSC~—CSC*d('Spolererrorcode =——Cis—“(;‘C;‘YSSC‘(s$S S&F] ~=—CC(‘ 4] —“‘“(‘C;™C;C;C;*;*;COC*C*C*C;C‘*dC 
ISP_NOTREPORTED _—s——s—=C*~C#d‘Spotolererrorcode = =—s—“<assSd| SCC 000] (<$s“(‘i‘tSB4] CC t—“‘C;O™OCOC*SC*C*C*C‘i*dC 
FRO) cn a ee ee 
[SP_OUTOFMEMORY __—s————C*dSpoolererrorcode =——s“s ss | SCCdFBYC“(‘i‘WO]OOUFFFFFCCC“‘’SNNCOC#NC(S(NTCOC(Cd’ 
ISP_USERABORT __—s—“sCC#d‘Spotle'errorcode =——(“<asa‘(asstCd|:CSCSC“*érDC“‘ eS R]C“‘(‘“(O‘C;S;NCOCO*#*SC*C*C*C“(‘#YN’N’NN’N’N’N’N’N:WSCSCN 
IPR JOBSTATUS ss CSCSC~*~—*“‘iUSSOOer'parmvcass— | CO 
IDC_SIZENESW_—its~—C*~C*C‘d Standards ID (CdEC CC‘ 2643) s—“(‘(‘s‘sSCsCSCisCS 
IIDC_SIZENS ss CCC*C“‘“C*d Strnad cursorIDC‘LC( (SS S7F8S] 32645] Ci‘iz 
[IDC_SIZENWSE— CC*C*C*‘é*'Strndardcursor ID“ (C|CCF8Q] OC 2G4Q] eC“ (twC~‘“‘sC‘idzC 
IDC _SIZEWE C~*“‘(’CWC#CStarndardcursorID CTC CPF84E 32644] 
[NULL t—“‘SCOCOCOC(C#C#C#C#«d|Standarddefinitions = | CC“‘i SC SC‘; eC eC“(SCid 
FALSE C~—“‘(‘SOCOC(C#C#dStandarddefinitions = (ss | CC“<C TC GC“ eC etC—“‘“‘O;éOCSCSsSC‘(‘#$#YNYYNC’SC‘O@W”‘A 
[TRUE —“‘CNNOCCStandarddefinitions6—=—CU] tC“ 
32512 
3251 
3251 
3251 
3251 
VK ADD CC*C“‘(T”CCC#Cd'Sttrndardsetvirtualkey ss | SCS ei ee A et a 
VK_BACK  — C*C“‘(C””CC#CStarndarisetvirtualkey = ss| CSB pe a ee ed 
re ae ea 
eee ee ee ee 
ee see See ee ee ee 
VK_ CONTROL Standard set virtual ke 
Sa eee 
[VK DECIMAL ss CSC~C~C~CSC*d Standard ett virtualkey = “ss| CSE ee ee ee er ee 
Bae ee 
6F Pe ee eos 
28 foe eee ae eS 
3 ee ae ee 
elses ator i ee 
a ae eae 
(a aes eae een 
ete ges Oe ee an 
Pe ee eet ee oe ee 
ste oe ee 
fe ete ee 
ee eee 
Re Sekt ee ed 
fee 4 ag te Peon we see 
Re — ee 
eee 
pet ae ee ee 
ee eee 


ee Se 8 8 es es Ss ss ss —_ —_ oo 
—/—ja]—/of—]ro}rofnofnofro}no|ro] fa [rojofala]afalalajalno ° 
ol~tofon| s|oj~ilo|cnf s{ojnoj—|nolafnitalo|—lmlo]a{~a|rmlolwlo|a]alojla|o 


bao 5) SOR 
| 28 
eT: 
2B 
VK_F8 119 
VKFO OO Standardsetvirtualkey [7820] 
VK_HELP Standard setvirtualkey | FL 
WK-HOME OO Standardsetvirtualkey | TSP 
[VKINSERT Standard setvirtualkey | DP 
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Defined Name 


Hex Value | Decimal Value 


VK LBUTTON es *Standardsetvirtualkey | 
VK LEFT CCCC*d Standard setvirtualkey | 2} 
IVK_MBUTTON sd Standardsetvirtualkey | 
VK MENU CC“‘(CSC*d'Starndaarisetvirtualkey | tT 
[VK_MULTIPLY ss s«*Standardisetvirtualkey | CGAL 0G] Cd 
IVK.NEXT CCC*d Standard setvirtualkey | tA 
IVK_NUMLOCK CC Standardsetvirtualkey | OL 
IVK_NUMPADO Cd Standardsetvirtualkey | SO] SF 
[VK_NUMPAD1 CCCs*Standardsetvirtualkey | Td 
[VK NUMPAD2_CCs*Standard'setvirtualkey | BTC 
IVK_NUMPAD3_ = Standardsetvirtualkey | CS} Cd 
IVK_NUMPAD4_— C*Standardsetvirtualkey =| Se 4] 00] Cd 
IVK_NUMPAD5 C«*Standar'setvirtualkey | SS] OTT 
IVK_NUMPAD6 sd Standardsetvirtualkey Ss} SS] OFF 
IVK_NUMPAD7_ sd Standardsetvirtualkey | SZ] 0ST 
IVK_NUMPAD8_ sd Standardsetvirtualkey | BE 04T 
IVK_NUMPAD9_ CS *Standardsetvirtualkey | TS] 
VK_PAUSE 7 [Standard setvirtualkey | 3] 
VK_PRINT __|Standardsetvirtualkey si 2A 42 

foe! 33 

IVK_RBUTTON sd Standardsetvirtualkey | tt 
VK RETURN «*Standardsetvirtualkey | 
VKRIGHT Standard setvirtualkey | 7] 
IVK_SELECT ss Cd Standardsetvirtualkey | 
IVK_SEPARATOR st Standardsetvirualkey | SC] 08} 
VK SHIFT Standardsetvirtualkey | OYE 
VK SPACE sd Standard'setvirtualkey | 2} 
IVK_SUBTRACT se sdStandardsetvirtualkey | SDT 09 
VK_TAB OO CCC*C*d Standard sett virtuallkey | 
WIKAUP. = = | Standard sebvirtiial key = fs as 26 BB 
ISS_BLACKFRAME s*dStatticcontrolconstant | 
ISS_BLACKRECT Static controlconstant_ | A 
1 1 el 
ISS_GRAYFRAME = Staticcontroiconstant_ | BE 
ISS_GRAYRECT ss C*dStatticcontrolconstant_ | 
ISS ICON Cd Static controlconstant | 
ISS.LEFT Sd Static controlconstant | 
ISS_RIGHT «Static controlconstant | 
ISS_SIMPLE* ss s* Static conttrolconstant | 
ISS_USERITEM Static controlconstant | AO 
ISS_WHITEFRAME sd Static controlconstant | 
ISS_WHITERECT «Static controiconstant_ | SE 
ANSLFIXED_ FONT Stock logicalobject | BE 
IANSLVAR_FONT Stock logicalobject | CE 
IBLACK_ BRUSH «Stock logicalobject | 
IBLACK PEN Stock logicalobject | 
IDEVICEDEFAULT FONT [Stock logicalobject | EL 
IDKGRAY_BRUSH «Stock logicalobject | 
IGRAY BRUSH «Stock logicalobject = | 
[HOLLOW_BRUSH «Stock logicalobject TST [Defined as NULL_BRUSH 
ILTGRAY BRUSH «Stock logicalobject_ | 
INULL_ BRUSH SCSCSC*Sttocklogicalobject | 
INULL PEN C«dStock logical object | 
JOEM_FIXED FONT «(Stock logicalobject_ CT CAO 
ISYSTEM FONT Stock logicalobiect 
WHITE BRUSH Stock logicalobject TO 
WHITE PEN Stock logicalobject — TC 
IBLACKONWHITE ss CStretchbit mode Tt 
ICOLORONCOLOR *d'Stretchbit mode 
IWHITEONBLACK —Stretchbit mode | 
ISC_ARRANGE*_ System menucommand | FTO] 72 
ISC_CLOSE_ System menucommand | OBO] SBE] 
ISC_HSCROLL_ sd System menucommand | FOBO] 568] 
ISCICON System menucommand ff FO2OL 1472, 
ISC_KEYMENU ss *dSystemmenucommand | F100] — steoef 
ISC_MAXIMIZE* (System menucommand fC FOBO[ 1488p 
ISC_MINIMIZE* TS Systemmenucommand es [FO2O] 1472p 
[SC_MOUSEMENU System menucommand | FOO] 1584P 
ISC_MOVE es CCSC*C*C*‘dCSstemmenuccommannd =| OVO] 45E] 
ISC_NEXTWINDOW Ss*Systemmenucommand | SC FO4O] 1504) 
ISC_PREVWINDOW «System menucommand [| SC FOSOL 1520 
ISC_RESTORE* SC*d System menucommand | F120] 1728] 
ISC_SIZE CCCSCSC*d'Systemmenuccommand | FOOO] 1440} 
ISC_VSCROLL «dSystem menucommand [FOO] 1552] 
ISC_ZOOM_ CCC Systemmenucommand fC FOBO[ Ss 4BBP 
[BLACKNESS CCCSC*~C*CédTe@rnaryrrasterop =P 0000 0042H] —SE[Dest=BLACK 
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S_QUEUEEMPTY 
S_THRESHOLD 


WaitSoundStaie constant 
WaitSoundState constant 
Window field offset 

Window field offset 

Window field offset 

Window field offset 

Window field offset 

Window field offset 

Window hook 

Window hook 

Window hook 

Window manager hook code 
Window manager hook code 
Window manager hook code 


FFF 
GWL_WNDPROC 
GWW_HINSTANCE 
GWW_HWNDPARENT 
GWW_HWNDTEXT 


FFF 


FFF 
WH_SYSMSGFILTER™ 
WH_WINDOWMGR* 


WC_DEFWINDOWPROC* 
WC_DRAWCAPTION* 


Comments 
Dest = (not dest 
Dest = (source AND pattern 
Dest = (not source) OR dest 
Dest = (not source 
Dest = (not source) AND (not dest 
Dest = pattern eee 
Ternary raster op 005A 0049] —_—-5898313|Dest = pattern XOR dest 
Dest = DPSnoo 
Dest = source AND dest 
Dest=source 
Dest = source AND (not dest 
Dest = source XOR dest 
Dest=source OR dest 
Dest = WHITE 
ITA_BASELINE* ss sTextalignmentoption ss ss] BTCC 
\TA_BOTTOM* i Text alignmentoption ss | CC 
ITA_CENTER* sid Textalignmentoption sss | (iC 
TALEFT* Cd Text alignmentoption | CC 
ITA_NOUPDATECP* sd Textalignmentoption sss | CO CO 
Text alignment option 
ITATOP* i Textalignmentoption | CC 
BN_CLICKED User button notificationcode | Oo]. @ 
BN_DISABLE User button notification code 
BN_HILITE User button notification code 
BN_PAINT User button notification code 
BN_UNHILITE User button notification code 
VK_ACCEPT* Virtual ke 
VK_CONVERT* Virtual ke 
VK_HIRAGANA* Virtual ke 
Virtual ke 
VK_KANJI* Virtual ke 
VK_MODECHANGE* Virtual ke 
VK_NONCONVERT™ Virtual ke |) 
VK_ROMAJI* Virtual ke 
VK_ZENKAKU* Virtual ke 
S_ALLTHRESHOLD* WaitSoundState constant 2 
aaa) 
= 18 
| CS 
eee | 
=== BI 
ie Se es | 


= = Q ra) < 
7) I = = x 
F|2|MalS\a15 @ 5 
* < > 
i * 
mi 
nn 
THAW TT 
iw) ajafoaiNlolain AL[DlolP|Ofol]-= 


WC_MINMAx* Window manager hook code 
WC_MOVE* Window manager hook code 
WC_SIZE* Window manager hook code 
WC_SWP* Window manager hook code 
WM_ACTIVATE Window procedure message ID | CG 
WM_ACTIVATEAPP Window procedure message ID ar 
WM_ASKCBFORMATNAME Window procedure message ID 30C} ——s7800 
Window procedure message ID | —s—10BI_— 2657 
WM_CUT Window procedure message ID 
WM_DESTROY 
WM_DEVMODECHANGE \Window procedure message ID | Bi 27 
Window procedure message ID 
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Decimal Value 
Dc eee od 
ea aera 
ica ee eel 
PS pee te dl 
eae ee 
fe ae ee ee ee ee = | 
ae nee 


NTO ye} The) Lhe) NIIP —_ i) 
ON NIIN NOP OOIN A] A OPT PM] coypo 
DIDI — OLOIM]OLM IDAHO MlOpo;olo jr 


aa ee a, 
eee ee ee 
fe ee et 
Window procedure message ID i et Reto Stee 
Soe eee nt et eee nd 
le ee ee 
VS oe ae ee eel 
fee ee eet ee et 
foe ae a ee ee 
[WM_KEYDOWN CCd|Windlow procedure message ID | _—100] ae eee 
[WM_KEYFIRST ss SSs[Window procedure message ID_| 1:00 POON oe ee BE 
[|WM_KEYLAST Window procedure message iD 107 263 

WM_KEYUP Window procedure message ID 101 257 

IWM_KILLFOCUS Cd[Windowproceduremessage ID | tT CC Cidz 
[WM_LBUTTONDBLCLK —s«|Windowpproceduremessage ID | ss 203] 515] CCsCidzC 
[WM_LBUTTONDOWN «Window procedure message ID | 201] 5138] Cd 
|WM_LBUTTONUP [Window proceduremessage ID | 2021 514] 
[WM_MBUTTONDBLCLK ss [Window proceduremessage ID | 209] 521] Cd 
[WM_MBUTTONDOWN «(Window proceduremessageID | 207] 519) 
[WM MBUTTONUP [Window proceduremessage ID | ss 208] 520] Cd 
[WM_MENUCHAR* |Windowproceduremessage ID | 120) 521] 
[WM_MENUSELECT* —s[Windowproceduremessage ID | TIF, 522} 
|WM_MOUSEACTIVATE* ss [Windowproceduremessage ID | 21] 3] 
[WM_MOUSEFIRST ss SSCd[Windowproceduremessage ID | Ss 200]_— 512] Cid 
WM_MOUSEMOVE Window proceduremessage ID | —s—— 200) 51] ee s—(sizdt 
|WM_NCACTIVATE SC Window procedure message ID | ss 86] 84] 
[WM NCCALCSIZE —CSCSCSC*dWiindow procedure message ID | = 83] 187d 
IWM_NCCREATE ss C(Windowproceduremessage ID | 1, 29) 
IWM_NCDESTROY ss CC«|Windowproceduremessage ID | 82] 130] Cd 
|WM_NCHITTEST «(Window proceduremessage ID | ss 84 182} 
[WM_NCLBUTTONDBLCLK [Window procedure message ID | == SASL SSB] 
[WM_NCLBUTTONDOWN s«[WindowproceduremessageID | AN] ST 
[WM_NCLBUTTONUP s«d|Windowproceduremessage ID | AQT A] Cd 
[WM_NCMBUTTONDBLCLK ___—s|Windowproceduremessage ID | ss AST SO] 
[WM_NCMBUTTONDOWN [Window proceduremessage ID [ AZ] G7] Cd 
[WM_NCMBUTTONUP s«d[Windowproceduremessage ID | AS] CSB] CC Cid 
IWM_NCMOUSEMOVE _s[WindowproceduremessageID | AO] CO] 
[WM_NCPAINT ss SSCSCSSC*dWindowpproceduremessage ID | 85] 183] 
[WM_NCRBUTTONDBLCLK ss [Window proceduremessage ID [ —ss—“s AS] SC“ CS] CC(‘C‘isds 
[WM_NCRBUTTONDOWN ss [Window proceduremessage ID [ AAT CAT 
IWM_NCRBUTTONUP s«[WindowproceduremessageID [AST SST 
Window proceduremessage ID [sss 23] OT 
Window proceduremessageID [ OT CO 
IWM_PAINT ss SSSCSC*diWWindowoproceure message ID [OFT CST 
[WM_PAINTCLIPBOARD —s«[WindowproceduremessageID [309] 777t 
[WM_PAINTICON* SSSSC*dWindowpprocedure message ID [26] SBT 
IWM_PASTE ss CCSCSCSCSC*dWindowoprocedure message ID [302] 770] 
[WM_QUERYENDSESSION ss [WindowproceduremessageID [1] 
[WM_QUERYOPEN —s—C~C*CédWirndowoprocleure message ID [13] ST 
[WM_QUEUESYNG*——SCSCSC*«Wirndowoprocedure message ID [23] Sf 
IWM QUT CSC*C*‘“‘CSC™C#@(WWindow procedure message ID [12] TC CCid 
[WM_RBUTTONDBLCKL _——s|Windowproceduremessage ID | ss 206] 518] 
[WM_RBUTTONDOWN C*Window procedure message ID | 204 516] 
[WM_RBUTTONUP «Window procedure message ID [ 205] 517] 
[WM_RENDERALLFORMATS _—‘|[WindowproceduremessageID [7 306] 774f 
[WM_RENDERFORMAT _s«[WindowpproceduremessageID [305] 773] 
Window proceduremessageID [20], 82] 
IWM_SETFOCUS SSSC«dWindow procedure message ID [7] 
[WM_SETREDRAW.SSSC«|WindowproceduremessageID [BY 
[WM_SETTEXT —ss—s—s=sSSSCSSCSCSC*dWindowpproceduremessage ID [CTS TT 
[WM_SETVISIBLE SCSCSCSCSC*dWiindowoprocedure message ID [Of 
IWM_SHOWWINDOW_Ss«|Windowproceduremessage ID | 8] A 
WM SIZE C*C*=“‘CSNSCS”CWindowproceduremessageID [ST COS 
IWM_SIZECLIPBOARD _——SSSC«WindowpproceduremessageID [ — 30B,— 778} 
[WM_SIZEWAIT ss SSSS«Windowpproceduremessage ID [| 4 
IWM_SPOOLERSTATUS __——=C*dWinowproceduremessage ID | 2A) AT 
[WM_SYNCPAINT”SSSSSsS«[Winowpproceduremessage ID [| 88] 8K] 
[WM_SYNCTASK* ss SSSSCSC«dWiindowpprocedure message ID [89] 7] 
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|WM_SYSCHAR —SCSCSCSC*C*dWindow procedure message D | 106] — 262 —“(‘CSCS*sSCSCisS 
IWM_SYSCOLORCHANGE __——=C*dWinowpproceduremessageID [15] 2 :C—“‘CSC*SC*C*C‘*zC 
|WM_SYSCOMMAND ___———CC*C*{Windowoprocedure message ID | 112] 74] —C—“‘CSCid 
IWM_SYSDEADCHAR _—SSSC«WindowproceduremessageID | 107] 26ST —“‘“ C;é™CSC;*;*;C*C*‘*C 
IWM_SYSKEYDOWNsWindowproceduremessageID | 104) 260} ei tets—“‘“;OCOCSCS*S*C*C*CSC‘iszC 
IWM_SYSKEYUP——~*‘“‘;C#*dWiindowoprocedure message ID [105] (ss 267TT  —C—“‘“C;iS™COC*C*;*C*C*C*C‘*CS 
IWM_SYSTEMERROR ss“ Cd(Windowproceduremessage ID [17] CS C“(;sC‘“‘(CSCOC*™*;C*C*™C‘*@CS 
IWM_SYSTIMER——SCSCSSCdWindtowpproceduremessage ID [118] SC (ss 280] —“‘*‘“‘CS*C*™C;C™C™C™C‘~*@Y 
IWM_TIMECHANGEs—SSCd[Windowproceduremessage ID [| ss—s1E[, SS CO, t—“‘“‘“(“(‘(‘C;S™S!C‘*zC 
[WM_TIMER—sC~*~“‘(SCCCC*(Windtowpprocedure message ID [ st13] SC eT —“‘“C*éC™CSC;*;*;*;*;™;C;C‘*@*S 
[WM_UNDO ——“‘(;CO#C#C#dWindowproceduremessageID [3047-772] i tss—‘“‘CS*‘*zY 
IWM_VSCROLL. sss CCSC*C*C*dWindowoprcoceedure message ID [115] S77] —“‘“‘CS*s*~*~*~*~*~:*:*:C~sSY 
Window procedure message ID Cl, ia <7) a 
IWM_WININICHANGE SS |Windowproceduremessage ID [TAL C“‘CO OOLOOOOUOCC“‘ (#R’KNRNKNNNNNY.: 
IWM_YOMICHAR —C(WindowproceduremessageID {|  s—sis108]—C KT eC“ (twC:~‘CSC*C*dC 
IWS_BORDER ssi“ (wCC*~“‘é*Wiincdowwsttyle@’ Se C—C“‘;‘dLS CBOCC|——s BBBBEOST CC ;t—“‘C(‘C’”;C#COC#*#C#C#C‘*é«z’ 
WS_CAPTION ss CWindowsstyle et SC‘E«C COC :000)— 12582912, tC—“‘CSC;C*C*SN 
IWS_CHILD  CtC“‘(‘!CWindowstyle = CC‘L:C#4000: 0000] 1073741824p0—— C—“‘(‘(‘C;CO*O*;*;C*#*C‘*S 
|WS_CHILDWINDOW*C|Windowstyle — SSC*E: 4000 0000 1073741824T i“ C“‘CSC;C*C‘*SCS 
IWS_CLIPCHILDREN C|Windowstyle CE 0200 0000] 33554432, (t:C:*~‘C;Ci*sdS 
IWS_CLIPSIBLINGS ss CdWindowstyle — es Ci‘“‘L«CO4OQ OOOO] = 7108864, — tt —“(‘(‘(‘(C;(C(C:;(‘(‘SC*C*Y 
IWS_DISABLED_ C“‘(dWindowsstyle CE 0800 0000] 134217728,  —“(ts:s:ti‘(CSC*‘*z 
IWS_DLGFRAME — CSC*dTWirncdowsstyle = C*E:C0040 0000/_—— 41943047 Ci“ t:t:*~‘SNC*C*CzC 
IWS_GROUP_ ss t—~*~“‘(’”CC*iWiindowsstyle = C—Cié‘(LS «OOOO OOC?—s“131072, tt —“(ti;s‘(‘“C;C*C*;*;*;*C‘*r 
IWS_HSCROLL ee C“‘*IWinndowsstyle = CiE=C C000 0000] 1048576, tt C—“‘CSC*C*‘*sC 
IWS_ICONICPOPUP* ss C*d|Wirndowstyle CT =SC000 0000] 32212254721 Cid 
IWS_MAXIMIZE* ss SCSC‘LWiindostyle st C‘E:«C C00 000016777216,  —“‘C;é™SC*C‘*C 
IWS_MAXIMIZEBOX" ss Windowstyle —C*T 0007 C000]@— 5536} tC C—“‘CSCSC*C*s‘s*dC 
IWS_MINIMIZE es SC*Wirnowsstyle Cd C2000 0000] 5368709121 i“‘(ts:*sCsidz 
IWS_MINIMIZEBOX* —dWindowstyle CT 0002 C000]— 131072, s—“(‘;(‘s‘CS;tsCsSC‘iszr 
IWS_OVERLAPPED* CdWindowstyle CTC“ (tC C—‘(Cisdz 
IWS_OVERLAPPEDWINDOW* ss |Windowstyle CE COOCC O000|—— 13369344, — C—“‘“(‘;é;CC;C*C‘*dC 
IWS_POPUP_CC*C‘*dLWindowtyle = CL: «C8000 0000] -2147483648], i C“‘“C;CSSC*C*‘C*@CS 
|WS_POPUPWINDOW*_Cd|Wirdowstyle —C—C*éd(E*(CWS}OBB_ OO] 2156396544) —“(t:tC:*~*~Csizd 
IWS_SIZEBOX_C*~“‘(SC*Windowstyle”s = Ci‘E:=C004 C00/—— 2144p iC“ tssts~‘“‘SC*‘isY 
IWS_SYSMENU_s—C—‘“‘(”CNWindowstyle = C—C~“‘(LS ONO] 524288) —“(‘(‘C*t*s*s*s*C(‘isC 
IWS_TABSTOP_CC*~“‘(*LWirndowsstyle = C—C“‘(L CO OCOD] S—— (§$CSHSBEE — etC—“‘COCSCSC‘i*sC 
IWS_THICKFRAME* C*d(Windowsstyle = CE: 0004. 0000)—— (262144) tet—~“‘CSCSC*C‘*dC 
IWS_TILED es t—“‘(‘’COCOC#*Windowstyle ——“‘;SOOCOC‘“‘(Y’N;N:#OONNCCC“‘$’TNS WO §§“‘$ENNNNNN$'C ( §$C“‘$YN'NNNN$N’’ NS 5s sss 
IWS_TILEDWINDOW*—C*dWindowsstyle = CC*é‘TCS OCC OOO] 13369344, —( ssts~‘“‘CSC‘*d 
IWS_VISIBLE — CCC*C*~“‘Winndowsstyle” = CSC‘ «C1000: 0000] 268435456{ i tC“‘CSC;C*‘*SCY 
IWS_VSCROLL  CSC~*~C“‘dLWiirndostyle@’ = ee C—C“‘CL«COOZOCQCOOO]«=—s 2097152, — —“‘“(‘(CNO;OC*;*;C;C*C‘*C 
IHTBOTTOM* — C*C“‘(TW”CWWinwhereareacode (CT C“‘iECOOOCOC‘éCTSCC“‘(‘SNOCsC“(‘#’#;’YYNY’$’NYNCNYNN’N’CNC'SNC$R’NN LY 
IHTBOTTOMLEFT* — SSSSC*d(Winwhereaareacode i (ssid; C“‘&O]!CGT SC ets~“‘CNNCOC“(#(‘(’YYNY’N’N’WN’N#SUC“OQN 
|HTBOTTOMRIGHT* ss SCdWinwhereareacode — | CC C“(‘(tTC“‘(NONCOC*O*#*#C#C#C(‘#S#’’SC‘CO@Q 
2 
1 
HTERROR Winwhere area code FFFE 
HTGROWBOX 

[Winwhereareacode | CS 
HTLEFT* 
HTMENU Winwhereareacode | COS 

lWinwhereareacode (| SCCCi 

lWinwhereareacode | CC 
HTRIGHT* Winwhereareacode | Ci 


Winwhere area code 


ie feed Sood Goel —_ oh —t 1 
+ NY pafolrololna fp io Led 


psd pal eel ed eed ed ed ed ed el eed el fe I 
OFS SlSS 5 
ol Nslsidlalale|ezielel a} a2 r 
m/l >| 1 9| o|D| MINIM Plol Sle] ao 
a) iolalalcl lalla ISIC] 13 
z 

aia Se Zlala myo o 
=|5 Cod Pd Pe] ee Cj oat i 
ojm ape * 

“a z 

z 5 

re) 


HTTOP* 
Winwhere areacode_ | COO 
[Winwhereareacode | CE 
FFFF 

HTZOOM* lWinwhere areacode | CD 
eae ee es eS | 
ae See ee) 

ST_ENDSWP* ieee ere ea Maer | 

Version Info: “Applies to all versions of Windows beginning with 2.0 

Source: WINDOWS.H file in development kit 


See Also: 6.37. Include File Constants Definitions by Name 
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6.39. BITMAP STRUCTURE FORMAT 


bmWidth 


Description 


[BYTE ——_s[bmPlanes [Points to number ofcolorplanesinbitmap [| 
[BYTE ____—s|bmBitsPixel__|Points to number of adjacent colorbitsoneachplane| 
bmBits 


Notes: °C is case sensitive 
*Numbers in parentheses show actual values 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 609 to 611 


See Aliso: 1.17. Common String Formats 


6.40. COMSTAT STRUCTURE FORMAT 
Waiting for received signal detect? 


Notes: °C is case sensitive 
*Numbers in parentheses show actual values 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 611 to 612 


6.41. CREATESTRUCT STRUCTURE FORMAT 


ILPSTR _|IpCreateParams|Pointer to data for window creationparameters | CCCid 
HANDLE _|[hinstance__— [Module instance handle of module owningnewwindow| Cd 
HANDLE [hMenu____—s [Handle ofmenutobeusedbynewwindow | CC‘CsCidz 
int —sfcy, —CiHeightofnewwindow 
Width column of new window (child and popup onl ee ree eee 
int ily SCs y coordinate of upper-left corner of new window___[ Relative to parent (if new is child 


x coordinate of upper-left corner of new window Relative to parent (if new is child 
long style [Newwindow'sstyle 
LPSTR Pointer to ASCIIZ string 

LPSTR pszClass Pointer to ASCIIZ string 

Notes: C is case sensitive 

Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 612 to 613 


See Also: 1.17. Common String Formats 
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= 
©) 
Bs) 
5 


WORD 
BYTE 


Is binary mode? 
Is RTS disabled? 

Is Parity checking enabled? 

Monitor CTS for output flow control? 
Monitor DSR for output flow control? 
Place holder only 

ls DTR enabled? 
Use XON/XOFF during transmission? 


0=ASCII mode; 1=binary mode 

O=RTS enabled; 1=RTS disabled 
Q=parity not checked; 1=parity enabled 
O=don't monitor CTS; 1=monitor CTS 
O=don't monitor DSR; 1=monitor DSR 


BYTE ‘id === {Communication device ID Set by device driver; sig. bit set=parallel device 
WORD [BaudRate ss [Baudrate 
ODDPARITY (1) 
EVENPARITY (2) 
BYTE StopBits Number of stop bits in transmitted char |Must be one of: ONESTOPBIT (0) 
ONE5STOPBITS (1) 
TWOSTOPBITS (2 
WORD RisTimeout Milliseconds to wait for CD to go high 
Bit 7:fBinary 
Bit 6:fRtsDisable 
Bit 3:fOutxDsrFlow 
Bits 1-2: fDummy 


6.42. DCB STRUCTURE FORMAT 
| Field Type | ArgumentType | ——CDescription, Restrictions on Allowable Values 
Number of bits in transmitted char Must in range 4 to 8 
BYTE Parity Parity scheme to use Must be one of: NOPARITY (0) 
MARKPARITY (3) 
SPACEPARITY (4 
a a ee eee ee ell 
CisTimeout MillisecondstowaitforCTStogohigh | eee 
MillisecondstowaitforDSRtogohigh | —“‘“ C;CCOCO!OOOOCOC#C#C(C(‘idz 
Bit 5:fParity 
Bit 4:fOutxCisFlow 
Bit 0:fDtrDisable 
Bit 7:fOutX 


0=DTR enabled; 1=DTR not enabled 
0=don't use; 1=use XON/XOFF 


Bit 6:flnX Use XON/XOFF during reception? O=don't use; 1=use XON/XOFF 

Bit 5:fPeChar Replace parity chars with PeChar? O=don't replace; 1=replace chars with parity error 
Bit 4:fNull Discard NULL characters? O=don't discard; 1=discard NULL characters 

Bit 3:fChEvt Flag EvtChar as an event? Q=don't flag; 1=EvtChar indicates event 

Bit 2:fDtrFlow Monitor DTR for input flow control? O=don't monitor DTR; 1=monitor DTR 

Bit 1:fRisFiow Monitor RTS for input flow control? O=don't monitor RTS; 1=monitor RTS 


Bit O:fDummy2 Place holder onl 
Char XON character for transmit & receive ASCIl value 


Char 
[XonLim_ sd Min. chars inreceivequeuebeforeXON [| 
[Xofflim_—s—s—s|Max.charsinreceivequeuebeforeXOFF| Cd 

Char Character that replaces parity errors 

Char 

Min. milliseconds betweentransmissions} sss 


Notes: *C is case sensitive 
*Numbers in parentheses show actual values 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 613 to 617 


See Also: 1.17. Common String Formats 
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6.43. DLGTEMPLATE STRUCTURE FORMAT 


DLGTEMPLATE Header: 
Long idtStyle Ss CdStyle of dialogbox 
[Byte —sdtltemCount__—— Number of items in dialog box (controls) | Cd 
int eX 0 rdinate of upper-leftcornerofbox [od 
i : ee 
i ee ois! 


int tCX extent of the dialog box 
Int -extent of the dialog box 
Caption string for dialog box 


item List (of Controls) Follows Header with Each Item Containing: 
SS Se 


dtilStyle Style of the dialog item Pee 
dtilText Text for the item (if an ASCIIZ string 
dtillnfo Number of bytestonextiteminstructure | ssisi‘isé*”r 


Version Info: First defined in Windows 2.0 
Notes: C is case sensitive 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 617 to 618 


6.44. EXTTEXTMETRIC STRUCTURE FORMAT 


| FieldType | _—=—ArgumentType—— | CC~*~*‘C@Sccrription __—s—C#4d’:WRReeStricctions on Allowable Values | 
[Short —s—sfetmsize— —“‘CS’:COOCSize Of EXTTEXTMETR|Cstructure | —‘“‘C*S*SCi*@r 
[Shorts fetmPointSize_C—C“‘CS™CC#FCnt'Sspointsizeintwips, | —CsSCisCS 
[Short__——sfetmMasterHeight ss SSC—C*idFronthighttin device units) | —i‘“—*s*s*S*~*~*~*~*~—~CCCCCCCidCd 
Shorts [etmMinScale— SSSSC*dIMmiinnrangeofdevice unitsforfont = | Ci—‘“‘C;*C*C*C*zr 
iShort__——s[etmMaxScale ss SCSCSC~C~—~C~‘dMmiaixrange fev nits forfont_ | —“‘“‘;S™CSC~—~*zY 
[Short____—sfetmMasterUnits ss SSSSSCd(Numberofunitsperem | —“‘CS*s*s*sCsis@zrY 
Short ——_—s JetmCapHeight |Height of uppercase letters = —~—_[In font units, typically height of 'H’ 

In font units, typically ascent of ‘d' 

[Shorts jetmSuperScriptSize_—SSsd[Recommendedsizeofsuperscripts ss | —C—i‘“‘“C;S*S*;*;*;*;*C‘*S 
[Shorts jetmSubScriptSize_SSSSC[Recommendedsize ofsubscripts | —“—‘“—Ss*s~s~—~SCSC—CS 
[Shorts |etmUnderlineOffset_————S—C*[Distance belowbaselinetotopofline | Cid 
Shorts [etmUnderlineWidth ss Thicknessofunderline CT —i‘“‘“‘“‘CS™SCOC;COC;*;*;C;C;C;C*C‘*zC 
[Shorts [etmDoubleUpperUnderlineOffset [Distance belowbaselinetotopofline [|  —C—CsdCS 
[Short____—|etmDoubleLowerUnderlineOffset [Distance belowbaselinetotopofline [| = CS 
[Short [etmDoubleUpperUnderlineWidth [Thickness of underline CT C—“‘“‘CSCS*C*™C™C*S 
[Short |etmDoubleLowerUnderlineWidth [Thickness of underline | —“—ts—s—s—s———CidCY 
[Shorts jetmNKernPairs_ ss SSSSCd(Numberofkernedpairsinfont == | —“‘“‘CSC*C*C*C™CSN 
[Short si fetmNKernTracks_—SSSsNumberofkerningtracksdefinedforfont] 


Notes: C is case sensitive 


Source: Microsoft Windows Reference Update 1.0, pages 46 to 48 
(Not documented in Microsoft Windows SDK Programmer's Reference 2.0) 
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6.45. HANDLETABLE STRUCTURE FORMAT 

DLGTEMPLATE Header: 

|__Field Type__| Argument Type_| Description __| Restrictions on Allowable Values 

HANDLE objectHandle[1] | Array of handles |(Each handle contains address and description of GDI object 


Version Info: _ First defined in Windows 2.0 


Notes: C is case sensitive 


Source: Microsoft Windows SDK Programmer's Reference 2.0, page 619 


6.46. KERNPAIR STRUCTURE FORMAT 


| Field Type |ArgumentType |___—— Description __—si|__—Restrictions on Allowable Values __| 


Notes: °C is case sensitive 
*Numbers in parentheses show actual values 
**Note that the first two bytes of KERNPAIR are defined as a union, which may contain 
either two individual bytes, as shown here, or a single WORD, in which case letters 
are reversed in byte order 


Source: Microsoft Windows Reference Manual Update 1.0, page 49 
(Not documented in Microsoft Windows Programmer's Reference 2.0) 


See Also: 1.21. ASCII Character Set 


6.47. KERNTRACK STRUCTURE FORMAT 


Increasing negative increases track kerning 
[Shorts |minSize ss [Minimumfontsizetoapplytrackkerning CT —“—‘“‘“‘Cs*s*s‘“‘“‘“‘ ;C;!C*r 
[minAmount___ [Amount of track kerning to apply tofontssmallerthanminsize] = —(‘“‘SOCOO!CC*dr 
i ea ee 

i a ae eee 


Restrictions on Allowable Values 


Description 


Maximum font size to apply track kerning 
Amount of track kerning to apply to fonts larger than max size 


Notes: C is case sensitive 


Source: Microsoft Windows Reference Update 1.0, pages 50 to 51 
(Not documented in Microsoft Windows SDK Programmer's Reference 2.0) 


See Also: 1.17. Common Siring Formats 


6.48. LOGBRUSH STRUCTURE FORMAT 


Brush style Must be one of following: BS_SOLID (0) 
BS HOLLOW (1) 
BS_ HATCHED (2) 
BS_PATTERN (3) 
BS_INDEXED (4 


DWORD IbColor Must be RGB color value” 


IbHatch Brush hatch style |If lbStyle=BS_PATTERN, must be handle to pattern bitmap 


If lbStyle=BS_ SOLID or BS_HOLLOW, IbHatch is ignored 
Otherwise must be: HS HORIZONTAL (0) 
HS_VERTICAL (1) |III/ 
HS_FDIAGONAL (2) ///// 
HS_BDIAGONAL (3) \\\\\ 
HS_CROSS (4) +4++++ 
HS _DIAGCROSS (5) xxxxx 


Notes: C is case sensitive 
Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 619 to 620 


See Also: 1.17. Common String Formats 
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6.49. LOGFONT STRUCTURE FORMAT 


Restrictions on Allowable Values 
Font height in user units Q=use reasonable size; <0 transform to device units 


ect ratio 


Q 
In tenths of degree; measured counterclockwise from x-axis 


Must be one of: PROOF_QUALITY (2) 
DRAFT_QUALITY (1) 
DEFAULT QUALITY (0 
Pitch is indicated by low-order two bits 
Pitch must be one of: DEFAULT_PITCH (0) 
FIXED_PITCH (1) 
VARIABLE_PITCH (2) 
| | y is indicated by high-order four bits 
Family must be one of: FF_DONTCARE (0) 
FF_ROMAN (1) 
FF_SWISS (2) 
FF_MODERN (3) 
FF_SCRIPT (4) 
FE_DECORATIVE (5 


ifFaceName[LF_FACESIZE Points to ASCIIZ string; if NULL uses default typeface 


Notes: *C is case sensitive 
*Numbers in parentheses show actual values 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 620 to 624 


See Also: 1.17. Common String Formats 


6.50. LOGPEN STRUCTURE FORMAT 


| Field Type | Argument Type trictions on Allowable Values 
4 (dash-dot-dot line) 


WORD lopnStyle Must be one of following: 0 (solid line) 
5 (null line; invisible 


1 (dashed line) 

2 (dotted line) 
POINT lopnWidth In logical units; O=one pixel on raster devices 
DWORD Must be RGB color value 


3 (dash-dot line) 
Notes: C is case sensitive 


Source: Microsoft Windows SDK Programmer's Reference 2.0, page 624 


6.51. MENUITEMTEMPLATE STRUCTURE FORMAT 


Predefined menu option | One of the following options: 
GRAYED 

INACTIVE 

HELP 

CHECKED 

POPUP 


DLGTEMPLATE Header: 
MENUBREAKBAR 
MENUBREAK 


- 
END 


WORD ID code for menu item Must be non-popup menu item 
LPSTR ASCIIZ string 


Version Info: First defined in Windows 2.0 


Notes: C is case sensitive 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 625 to 626 
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6.52. METAFILEPICT STRUCTURE FORMAT 


|_ Field Type _| Argument Type _| Description 
Mapping mode picture was drawn in 


x width of rectangle for picture* 

height of rectangle for picture* 

HANDLE Memory metafile handle 

Notes: °C is case sensitive 
*“Except MM_ISOTROPIC and MM_ANISOTROPIC mapping modes. 
xExt and yExt are 0 or suggested size for MM_ANISOTROPIC. 
xExt and yExt are negative values representing aspect ratio for 
MM_ISOTROPIC (only ratio, not actual values, are used). 

Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 626 to 627 


See Also: 6.16. MetaFile Format 


6.53. MSG STRUCTURE FORMAT 


IHWND [hwnd ——Cs[Handletowindowreceivingmessage | C—“‘“C;‘(;*SC#*C*C*C*C‘*C 
[WORD __—simessage_——s[Messagernumber—“(‘itsts:CsdrC“ (‘<$C“(CC“‘(‘$RCNCNCNCNC(C(C(‘RTTC(‘*dz 
xact value depends on message value 
IDWORD__i|time ——ss—s—sd{Timemessageposted (“as —“‘“(‘(S(;™;COOOOCOCSC(C‘C*zC 
(POINT ——s|pt.———S—SsS| Position of mouse when message posted |in screen coordinates 


Notes: C is case sensitive 


Source: Microsoft Windows SDK Programmer's Reference 2.0, page 627 


6.54. OFSTRUCT STRUCTURE FORMAT 


| Field Type | ArgumentType | _—Description __—|_ Restrictions on Allowable Values 
Length of OFSTRUCT 
BYTE fFixedDisk Is file on fixed disk? O0=not fixed; non-zero=on fixed disk 


WORD DOS error code if open failed 
4BYTES _ |RESERVED RESERVED eae eee ee 
128 BYTEs _|szPathName File pathname ASCIIZ string 

Notes: C is case sensitive 

Source: Microsoft Windows SDK Programmer's Reference 2.0, page 628 


See Also: 1.17. Common String Formats 
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6.55. PAINTSTRUCT STRUCTURE FORMAT 


O=no; non-zero=yes 
Upper-left, lower-right corners of rectangle to paint 


Notes: C is case sensitive 


Restrictions on Allowable Values 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 628 to 629 


6.56. POINT STRUCTURE FORMAT 


| Field Type _|Argument Type | __—Description 
Xx coordinate value of a point 


int coordinate vaiue of a point 
Notes: C is case sensitive 
Source: Microsoft Windows SDK Programmer's Reference 2.0, page 629 


6.57. RECT STRUCTURE FORMAT 


coordinate of lower-right corner of rectangle 


Notes: *C is case sensitive 
The width of a rectangle (right-left) must not exceed 32 KB units 


Source: Microsoft Windows SDK Programmer's Reference 2.0, page 630 


6.58. RGB STRUCTURE FORMAT* 


Byte Number 
1-3 |2 [7 [| o | Description | Allowable Values 
| xX {| {| | |NOT USED Must be 00H 


| {| X | | [Red intensity of color _|0=no red; OFFH=maximum red 
| {| | X_ | _ |Green intensity of color ]O=no green; OFFH=maximum green 
| =| {| X= [Blue intensity of color _|0=no blue; OFFH=maximum blue 


Notes: *Black is defined as 0000 O000H; white is defined as OOFF FFFFH 
medium gray is defined as 007F 7F7FH 
**An RGB structure consists of a single long integer, which is formatted as 
shown above 


Source: Microsoft Windows SDK Programmer's Reference 2.0, page 630 
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6.59. TEXTMETRIC STRUCTURE FORMAT 


[Short___[tmHeight___— [Height of characters (ascent+descent) | 
[Short___[tmAscent____[Ascentof characters above baseline TO 
limDescent______—[Descentofcharactersbelowbaseline | 
tminternalLeading [Amount of leading withintmHeight J 
tmExternalLeading |Amount of leading outside charbox | 
tmAveCharWidth 


O=default weight; 400=normal; 700=bold 


tmitalic 
tmUnderlined 
tmStruckOut O=not stricken; non-zero=stricken out 

tmFirstChar [Value offirstcharacterdefinedinfont =o] C“‘“‘C;‘;!OOOOOOOOOCOC#‘C;(‘#((’’NSN’N’N’NYNN LL 
ltmLastChar [Value oflastcharacterdefinedinfont ss | —“‘“COSOCOCOCOCO*#*#”*#”#”#”#*”*™;*;*;*~“‘CSNCNCN”C#C(!*CY 
Value of character substituted formissingchars| Cd 


tmPitchAndFamily |Font's pitch and family type Pitch is indicated by low-order two bits 
Pitch must be one of: DEFAULT_PITCH (0) 
DRAFT_QUALITY (1) 
DEFAULT_QUALITY (2) 
Font family is indicated by high-order four bits 
Family must be one of: FF_DONTCARE (0) 
FF_ROMAN (1) 
FF_SWISS (2) 
FF_MODERN (3) 
FF_SCRIPT (4) 
FF_DECORATIVE (5 
BYTE 
Extra width per string to add 
[Short___|tmDigitizedAspectX |x aspect ratio of device fontwasdesignedfor_ | 
[Short _|tmDigitizedAspectY |y aspect ratio of device fontwas designedfor_ [ 


Notes: °C is case sensitive 
«Numbers in parentheses show actual values 


on 03] 0a[ ca[ co] o3| ca] co] ca] 2] wa] ca] ca] co] co 
ii SISISISISISIASl2 te |3/3 3 le 
a mim[mjmim| mi) mim] sj )3 13 )3]4 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 631 to 633 


6.60. WNDCLASS STRUCTURE FORMAT 


Must be one of: 
CS_VREDRAW (1) 
CS_HREDRAW (2) 
CS_DBLCKS (8) 
CS_OEMCHARS (10H) 
CS_OWNDC (20H) 
CS_CLASSDC (40H) 
CS_BYTEALIGNCLIENT (1000H)* 
CS_BYTEALIGNWINDOW (2000H)* 
CS_PARENTDC (80H)* 
CS_SAVEBITS (800H)* 


CS_NOCLOSE (200H 
[Long ___iIpinWndProc [Window function TT CC“‘“CSNCOC#”* 
Int ______icbCisExtra_|# Bytes to allocate after window class structure} CCSCSC*d 


If NULL, application must set cursor shape 


(Continued) 
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Table 6.60. Continued 


Field Type Restrictions on Allowable Values 


hbrBackground | Class background brush Handle of physical brush; NULL; or one of: 
COLOR_SCROLLBAR+#1 (1) 
COLOR_BACKGROUND+1 (2) 
COLOR_ACTIVECAPTION+1 (3) 
COLOR_INACTIVECAPTION+1 (4) 
COLOR_MENU+1 (5) 
COLOR_WINDOW+1 (6) 
COLOR_WINDOWFRAME-+1 (7) 
COLOR_MENUTEXT+1 (8) 
COLOR_WINDOWTEXT-+1 (9) 
COLOR_CAPTIONTEXT+1 (OAH) 
COLOR_ACTIVEBORDER+1* 
COLOR_APPWORKSPACE+1* 
COLOR_INACTIVEBORDER;+1* 
[LPSTR___|lpszClassName 


Version info: “Appiies oniy io version 2.0 and | 


Notes: *C is case sensitive 
«Numbers in parentheses show actual values 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 634 to 636 


6.61. FORMAT OF A WINDOWS MESSAGE 


[| 0 |Word__ [Message identifier (message number) 


Source: Microsoft Windows SDK Programmer's Reference 2.0, page 517 


See Also: 6.62. Windows General Message Numbering 


6.62. WINDOWS GENERAL MESSAGE NUMBERING 


‘Integer’ messages for use within an application 
‘String’ messages for use by applications 


Source: Microsoft Windows SDK Programmer's Reference 2.0, 
page 517 


See Also: 6.61. Format of a Windows Message 
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6.63. WINDOW MANAGEMENT MESSAGES 


WM_ACTIVATE Occurs when window becomes active or inactive State of window 0=inactive HO=non-zero if window iconic; LO=handle to new active window 
fd 1=active (not mouse click) HO=non-zero if window iconic; LO=handle of inactive window 
2=active via mouse Click 
Sent when window activation is another app 0=window going inactive LO=handle of task of application being activated 
Non-zero=window becoming active LO=handle of task of previously active application 
|WM_CHILDACTIVE* [Occurs when child windowhasmoved Noted 
IWM_CLOSE_sJOccurswhenawindowisclosed Noted 
|WM CREATE [Occurs when CreateWindow called Notused 
WM_CTLCOLOR Sent to parent of control just before drawing it Handle of display context for child window }|LO=handle to child window 
HO is one of: CTLCOLOR_MSGBOX 
CTLCOLOR_EDIT 
CTLCOLOR_LISTBOX 
CTLCOLOR_SCROLLBAR 
CTLCOLOR_STATIC 
Sent on cail to DestroyWindow, after removal 
[WM_ENABLE [Occurs after window enabled ordisabled ss SC«*'O=window disabled, non-zero=enabled ss tNotused 
Sent when application responds non-zero to WM_QUERYENDSESSION | 0=not end of session, non-zero=session beingended|Notused CS 
Occurs when background needs erasing [Handle of display context Notused 
Sent to determine size of window INotused ee CC“‘(SCLOng pointer to an arrayofSpoints 
Used to copy text corresponding to a window 
Used to find fenath of text associated w/ window iNotused ——— ————s—S—S—S Not used 
Not used 
[WM MOVE [Sentwhenawindowismoved Noted [New location of upper-left comer of client area of window 
IWM_PAINT ___—_—__—«d[ Occurs when request to repaint window occurs Notused Long pointer to PAINTSTRUCT data structure 
|WM_QUERYENDSESSION | Occurs when user invokes End Sessioncommand = Notused Not sed 
|WM_QUERYOPEN __[Sent to icon when user requests itbe opened = Notused Noted 
Sets or Clears the redraw flag 
Long pointer to ASCIIZ string containing window text 
Sent before a window Is made visible or hidden 
WM_SHOWWINDOW Sent when a window Is hidden or shown Non-zero if window being shown; otherwise hidden _‘[0 if message sent due to ShowWindow call 
Otherwise one of: SW_OTHERZOOM 
SW_OTHERUNZOOM 
SW_PARENTCLOSING 
SW_PARENTOPENING 
WW_SIZE Occurs after size of window has been changed One of: SIZEICONIC New width and height of client area (width=LO, height=HO) 
SIZEFULLSCREEN 
SIZENORMAL 
SIZEZOOMSHOW 
SIZEZOOMHIDE 
Version Info: “Message available beginning with Windows 2.0 
Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 501 to 502 and 549 to 594 
See Also: 6.61. Format of a Windows Message 


6.62. Windows General Message Numbering 
6.64. Initialization Messages 

6.65. Input Messages 

6.66. System Information Messages 

6.67. Clipboard Messages 

6.68. Contro! Messages 

6.69. Notification Codes 

6.70. Non-Client Area Messages 
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6.64. INITIALIZATION MESSAGES 


|___MessageName_ | Purpose dt wParam tC“‘“ Params sd 
WM_INITDIALOG Sent before dialog box displayed Handle to first control item that cantakeinputfocus|Notused  t—i‘i‘—sSsCSOzY 
WM_INITMENU Request to initialize a menu Handle of the menu to be initialized 


WM_INITMENUPOPUP | Sent before popup menu is displayed} Handle of the popup menu HO=non-zero if popup is system menu 


LO=index of popup menu in the main menu 
Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 503 and 565 to 567 


See Also: 6.61. Format of a Windows Message 
6.62. Windows General Message Numbering 
6.63. Window Management Messages 
6.65. Input Messages 
6.66. System Information Messages 
6.67. Clipboard Messages 
6.68. Control Messages 
6.69. Notification Codes 
6.70. Non-Client Area Messages 


6.65. INPUT MESSAGES 


Message Name 
WM_CHAR 


WM_COMMAND 


WM_DEADCHAR 


WM_HSCROLL 


WM_KEYDOWN 


WM_KEYUP 


WM_LBUTTONDBLCLK 


WM_LBUTTONDOWN 


WM_LBUTTONUP 


Purpose 
Result of translated WM_KEYUP or WM_KEYDOWN ASCII value of the key Formatted as follows: 
Bits 1-16 = repeat count 
Bits 17-25 = scan code (OEM dependent value) 
Bit 29 = context code (1=ALT key down) 
Bit 30 = previous key state (1=key held down before message) 
Bit 31 = transition state (1=key is being 


Either menu item, control ID, or accelerator ID 0=message f/menu or HO=1 if f/accelerator 
otherwise HO=window handle of control; LO=control ID 


Character value of dead key Formatted as follows: 

Bits 1-16 = repeat count 

Bits 17-25 = scan code (OEM dependent value) 
Bit 29 = context code (1=ALT key down) 

Bit 30 = previous key state (1=key held down before message) 
Bit 31 = transition state (1=key is being released,O=pressed 


Menu item selected, control passed message to 
Parent, or accelerator key translated 
Result of translated WM_KEYUP or WM_KEYDOWN 


Occurs when user clicks mouse in scrollbar One of following scrollbar codes: 
SB_LINEUP (scroll one line left) 
SB_LINEDOWN (scroil one line right) 

SB_PAGEUP (scroll one page left) 

SB_PAGEDOWN (scroll one page right) 

SB_THUMBPOSITION (scroll to absolute position) 

SB_THUMBTRACK (thumb dragged to specified pos) 

SB_TOP (scroll to far left) 

SB_BOTTOM (scroll to far right) 
SB_ENDSCROLL (end of scroll 
Virtual key code of the key pressed 


Not used 
Not used 
Not used 
Not used 
LO= current position of thumb 
LO= current position of thumb 
Not used 


Formatted as follows: 
Bits 1-16 = repeat count 

Bits 17-25 = scan code (OEM dependent value) 

Bit 29 = context code (1=ALT key down) 

Bit 30 = previous key state (1=key held down before message) 
Bit 31 = transition state (1=key is being released,O= 
Formatted as follows: 
Bits 1-16 = repeat count 

Bits 17-25 = scan code (OEM dependent value) 

Bit 29 = context code (1=ALT key down) 

Bit 30 = previous key state (1=key held down before message) 
Bit 31 = transition state (1=key is being released,O= 
LO=x coordinate of mouse cursor 
HO=y coordinate of mouse cursor 

(Coordinates relative to top left corner of window) 


Sent when nonsystem key pressed 


Sent when nonsystem key is released Virtual key code of the key released 


Sent when user double clicks left mouse button One of the following: 
MK_RBUTTON (right button down) 
MK_MBUTTON (middle button down) 
MK_LBUTTON (left button down) 
MK_SHIFT (shift key down) 

MK_CONTROL (control key down 

One of the following: 

MK_RBUTTON (right button down) 

MK_MBUTTON (middle button down) 

MK_SHIFT (shift key down) 

MK_CONTROL (control key down 

One of the following: 

MK_RBUTTON (right button down) 

MK_MBUTTON (middle button down) 

MK_SHIFT (shift key down) 

MK_CONTROL (control key down 


LO=x coordinate of mouse cursor 
HO=y coordinate of mouse cursor 
(Coordinates relative to top left corner of window) 


Sent when left mouse button pressed 


LO=x coordinate of mouse cursor 
HO=y coordinate of mouse cursor 
(Coordinates relative to top left corner of window) 


Sent when left mouse button released 


(Continued) 
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— [Param 
LO:=x coordinate of mouse cursor 
HO=y coordinate of mouse cursor 


Message Name Purpose 


WM_MBUTTONDBLCLK | Sent when user double clicks middie mouse button 


WM_MBUTTONDOWN {Sent when middie mouse button pressed 
WM_MBUTTONUP Sent when middle mouse button released 


WM_MOUSEMOVE Sent when mouse is moved 


WM_RBUTTONDBLCKL |Sent when right mouse button is doubled clicked 


One of the following: 
MK_RBUTTON (right button down) 
MK_MBUTTON (middie button down) 
MK_LBUTTON (left button down) 
MK_SHIFT (shift key down) 
MK_CONTROL (control key down 
One of the following: 
MK_RBUTTON (right button down) 
MK_LBUTTON (left button down) 
MK_SHIFT (shift key down) 
MK_CONTROL (control key down 
One of the following: 
MK_RBUTTON (right button down) 
MK_LBUTTON (left button down) 
MK_SHIFT (shift key down) 


(Coordinates relative to top left corner of window) 


LO-=x coordinate of mouse cursor 
HO-=y coordinate of mouse cursor 
(Coordinates relative to top left corner of window) 


LO:=x coordinate of mouse cursor 
HO<=y coordinate of mouse cursor 
(Coordinates reiative to top left corner of window) 


LO:=x coordinate of mouse cursor 
HO=y coordinate of mouse cursor 


One of the following: 
MK_RBUTTON (right button down) 
MK_MBUTTON (middle button down) 
MK_LBUTTON (left button down) 
MK_SHIFT (shift key down) 

MK_CONTROL (control key down 

One of the following: 

MK_RBUTTON (right button down) 

MK_MBUTTON (middle button down) 

MK_LBUTTON (left button down) 

MK_SHIFT (shift key down) 

MK_CONTROL (control key down 

WM_RBUTTONDOWN One of the following: 

MK_MBUTTON (middie button down) 

MK_LBUTTON (left button down) 

MK_SHIFT (shift key down) 

MK_CONTROL (control key down 

One of the following: 
MK_MBUTTON (middle button down) 
MK_LBUTTON (left button down) 

MK_SHIFT (shift key down) 


WM_RBUTTONUP 
MK_ CONTROL (control key down 


WM_TIMER Sent when time limit for timer is elapsed 


WM_VSCROLL Sent when user clicks mouse in vert scroll bar One of following scrollbar codes: 


(Coordinates relative to top left corner of window) 


LO=x coordinate of mouse cursor 
HO=y coordinate of mouse cursor 


(Ccordinates relative to top left corner of window) 


LO=x coordinate of mouse cursor 
HO=y coordinate of mouse cursor 
(Coordinates relative to top left corner of window) 


Sent when right mouse button is pressed 


LO=x coordinate of mouse cursor 
HO=y coordinate of mouse cursor 
(Coordinates relative to top left corner of window) 


Sent when right mouse button is released 


Long pointer to function passed to Setlimer 


SB_LINEUP (scroll up one line) Not used 
SB_LINEDOWN (scroll down one line) Not used 
SB_PAGEUP (scroll up one page) Not used 
SB_PAGEDOWN (scroll down one page) Not used 


SB_THUMBPOSITION (scroll to absolute position) 
SB_THUMBTRACK (thumb dragged to specified pos) 


LO= current position of thumb 
LO= current position of thumb 


SB_TOP (scroll to top) Not used 
SB_BOTTOM (scroll to bottom) Not used 
SB_ENDSCROLL (end of scroll Not used 
Source: Microsoft Windows SDK Programmer's Reference 2.0, See Also: 6.61. Format of a Windows Message 6.67. Clipboard Messages 
pages 503 to 504 and 551 to 602 6.62. Windows General Message Numbering 6.68. Control Messages 
6.63. Window Management Messages 6.69. Notification Codes 
6.64. Initialization Messages 6.70. Non-Client Area Messages 


6.66. System Information Messages 


yoogeoinos Od 
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6.66. SYSTEM INFORMATION MESSAGES 


Message Name Purpose [Param 


WM_DEVMODECHANGE [Sent to top-level windows when device mode settings change Long pointer to WIN.INI device name 
WM_FONTCHANGE Sent to top-level windows when pool of font resources changes 
- N 


WM_SYSCOLORCHANGE | Sent to top-level windows when system color setting changes 
WM_SYSTEMERROR Sent to top-level windows when out-of-memory error occurs B=outofmemoryerrorcode[Notused.——s—sS™SS—C(CSrr—CCCCOC—C 
WM_TIMECHANGE Sent to top-level windows when application changes systemtimelNotused ——S—<C~s Ntsc 


WM_WININICHANGE Sent to top-level windows when WIN.INI is changed [Notused ~—~—_ [Long pointer to string specifying section that changed; 0 if more than one change 
Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 507 and 558 to 604 
See Also: 6.61. Format of a Windows Message 


6.62. Windows General Message Numbering 
6.63. Window Management Messages 

6.64. Initialization Messages 

6.65. Input Messages 

6.67. Clipboard Messages 

6.68. Control Messages 

6.69. Notification Codes 

6.70. Non-Client Area Messages 


6.67. CLIPBOARD MESSAGES 


IParam 
Integer number of bytes to cop Long pointer to buffer where copy of the format name is stored 
Sent to first window in viewer chain when window is removed from chain 


WM_HSCROLLCLIPBOARD |Sent when clipboard is CF_OWNERDISPLAY and horizontal scroll event occurs LO contains one of the following scrollbar codes: 
SB_LINEUP (scroll one line left) 
SB_LINEDOWN (scroll one line right) 
SB_PAGEUP (scroll one page left) 
SB_PAGEDOWN (scroll one page right) 
SB_THUMBPOSITION (scroll to absolute position) 
SB_TOP (scroll to far left) 
SB_BOTTOM (scroll to far right) 
SB_ENDSCROLL (end of scroll) 

HO contains thumb position if LO=SB_THUMBPOSITION 


WM_PAINTCLIPBOARD Sent when clipboard is CF_OWNERSHIP and clipboard app's client area needs repainting | Handie to clipboard application window Long pointer to PAINTSTRUCT defining area to paint 


Handle to clipboard application window 


Sent to application that owns clipboard when application is being Pot sede 
Data format to render Not used 

WM_SIZECLIPBOARD Sent when clipboard is CF_ OWNERSHIP and clipboard app window has changed size Handle to clipboard application window LO=pointer to RECT data structure defining area to paint 
WM_VSCROLLCLIPBOARD {Sent when clipboard is CF_OWNERSHIP and vertical scroll event occurs Handle to clipboard application window LO contains one of the following scrollbar codes: 


SB_LINEUP (scroll one line left) 
SB_LINEDOWN (scroll one line right) 
SB_PAGEUP (scroll one page left) 
SB_PAGEDOWN (scroll one page right) 


SB_THUMBPOSITION (scroll to absolute position) 
SB_TOP (scroll to far left) 
SB_BOTTOM (scroll to far right) 

| SB_ENDSCROLL (end of scroll) 

HO contains thumb position if LO=SB_THUMBPOSITION 


Source: Microsoft Windows SDK Programmer's Reference 2.0, See Also: 6.15. Clipboard Formats 6.65. Input Messages 
pages 506 to 507 and 550 to 603 6.61. Format of a Windows Message 6.66. System Information Messages 
6.62. Windows General Message Numbering 6.68. Control Messages 
6.63. Window Management Messages 6.69. Notification Codes 


6.64. Initialization Messages 6.70. Non-Client Area Messages 
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6.68. CONTROL MESSAGES 


Purpose Parra 
Not used 
ent to determine if cursor over button and moused clicked Not used 
ent to check radio button or check box O=remove check; non-zero=place check 


yoogsoinos Dd 


S$ 
iS) 
Sent to highlight button or check box No 
Not used 
Not used 
Not used 
Notused 
Far pointer to buffer to store line (first word=max length allowed 


EM_GETLINECOUNT Sent to determine number of lines of text in edit control Not used 
EM_GETRECT Sent to determine formatting rectangle of control Long pointer to RECT data structure 


Not used 
Not used 
Not used 
Not used 
HO=number of lines, LO=number of horiz. char positions 
JEM_REPLACESEL __[Senttoreplace selection withnewtext Ss» Notused OC Far pointer to ASCIIZ string of replacement text 
Sent to direct edit control to scroll window vertically One of the following values: Net used 
SB_LINEUP (scroll one line up) 
SB_LINEDOWN (scroll one line down) 
SB_PAGEUP (scroll one page up) 
SB_PAGEDOWN (scroll one page down) 
SB_THUMBPOSITION (scroll to position) 
EM_GETTHUMEB (retrieve thumb position 
ont ID (must be fixed pitch 


EM_GETSEL Sent to determine start and end positions of selection Not used 


ent to set edit control font being used Not used 

Net used 
ent to set formatting rect of control w/ no repainting Long pointer to RECT data structure specifying new rectangle 
ent to select chars between start and end position LO=start pos, HO=ending position 


Long pointer to RECT data structure specifying new rectangle 


Long pointer to application-supplied word break function 


Not used 
Not used 
Long pointer to buffer to receive copy of string 
Not used 


Long pointer to ASCIIZ string to insert 


Long pointer to ASCIIZ prefix string 
-1 list box set to have no selection 


LO=index to string or -1 for all strings in list 
Not used 


Not used 
Not _used 
Sent to copy clipboard data to current window at current cursor pos. [Not used Not used 
Version Info: “Applies to Windows beginning with version 2.0 only See Also: 6.61. Format of a Windows Message 6.66. System Information Messages 
6.62. Windows General Message Numbering 6.67. Clipboard Messages 
Source: Microsoft Windows SDK Programmer's Reference 2.0, 6.63. Window Management Messages 6.69. Notification Codes 
pages 508 to 510 and 519 to 586 6.64. Initialization Messages 6.70. Non-Client Area Messages 


6,65. Input Messages 
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6.69. NOTIFICATION CODES 


Meaning 
he button has been clicked 
he button should be drawn as disabled 


BN DISABLE 
BN_DOUBLECLICKED’| The user has double clicked a mouse button 
he button requires highlighting 


BN_HILITE 

BN_PAINT 
[The button requires unhighlighting 
‘The user has taken an action that may have changed the content of the text| 


he edit control is out of space 

The user has clicked on the edit control's horiz scroll bar 
The edit control has lost the input focus 

The edit control has obtained the input focus 

EN UPDATE* The edit control will display altered text 

The user has clicked on the edit control's vert scroll bar 
The user double clicked the mouse button over a string 
Out of memor 

The selection has been changed 


Code Name Version Info: *Applies to versions of Windows beginning with 2.0 only 


BN_CLICKED 


al 


! 


Source: Microsoft Windows SDK Programmer's Reference 2.0, 
pages 5171 to 512 and 522 to 548 


See Also: 6.61. Format of a Windows Message 
6.62. Windows General Message Numbering 
6.63. Window Management Messages 
6.64. Initialization Messages 
6.65. Input Messages 
6.66. System Information Messages 
6.67. Clipboard Messages 
6.68. Control Messages 
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6.70. NON-CLIENT AREA MESSAGES 


Sent to window when its caption bar or icon needs to be changed] 0=make active; non-zero=make inactive 
Sent when size of client area needs to be calculated [Notused = =~=~—.__fLong pointer to RECT data structure 


Message Name 


WM_NCCREATE Sent before WM_CREATE message when window created handle to window being created Long pointer to CREATESTRUCT data structure for window 
WM_NCDESTROY Sent after WM_DESTROY message 


WM_NCHITTEST LO=x coord of mouse, HO=y coord of mouse 

WM_NCLBUTTONDBLCLK 
WM_NCMBUTTONDBLCLK 
Sent when middle mouse button released in non-client area 
WM_NCMOUSEMOVE Sent when mouse is moved in non-client area of window 
WM_NCPAINT 
WM_NCRBUTTONDBLCLK 


WM_NCRBUTTONDOWN Sent when right mouse button is pressed in non-client area Code returned by WM_NCHITTEST LO=x coord of mouse, HO=y coord of mouse 
WM_NCRBUTTONUP Sent when right mouse button released in non-client area Code returned by WM_NCHITTEST LO=x coord of mouse, HO=y coord of mouse 


Microsoft Windows SDK Programmer's Reference 2.0, pages 513 to 514 and 576 to 584 
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Source: 


See Also: 6.61. Format of a Windows Message 
6.62. Windows General Message Numbering 
6.63. Window Management Messages 
6.64. Initialization Messages 
6.65. Input Messages 
6.66. System Information Messages 
6.67. Clipboard Messages 
6.68. Control Messages 
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6.71. WINDOWS FUNCTION SUMMARY BY VERSION 

IGetWindow tt t—“‘iTSCC*d:C§X'—=*d 
X 
IGetWindowTask_ Cid Cd XY 
IGlobalAddAtom tt t“(‘iESSC:C‘dL“CX'—=d 
[BringWindowToTop sc CC—=‘(LSSCX'” SCL SCX | «([GlobalDeleteAtom CX 
[BuldGommOCB __t_X 1 
CallMsgFilter GlobalFindAtom X 
CallWindowProc x x GlobalFlaas Xx 
GlobalFree 
| Xx 
GlobalSize 
[Chord — —Citi‘“‘;S™S™S™*™C™C~*drLSC‘(SCLUCX SC], |GlobbalUnwire dX 
[GlobalWire CX 
IGrayString XX 
[ClipCursor CE XX IBY TE —_________{_x | x _1 
[CloseClipboard | CX LX CH 

CloseComm 1 xX {| X | 

[CloseMetaFile CT CX CX 

[CloseSound CC CX dX iene 
CloseWindow | xX | X_| [InitAtomTable Ci‘ XX OT CX CO 
[CombineRgn CC CX CX 


[CreateDialogindirect_ ST TX 
[CreateEllipticRgnindirect_ | TX 
[CreateWindow TX TX 
[DefHookProc 


DefWindowProc 
cal aa 


DeleteAtom 


~ 


InvertRect 


lisWindowEnabled | XTX 
HsWindowVisible XX 
Ene 


eae 
[LoadBitmap XX 
|LoadMenulndirect TX 


(Continued) 
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Table 6.71. Continued 


[DeleteMetaFile XX 
DeleteObject 
Dest Cag 


Destroy Caret 


DestorMeny x 
DestroyWindow 
Sot 


DeviceMode 
[DialogBox.  —C—“‘“‘“CSNCONS CX OT OUX CO 
[DialogBoxingirect__ dX 
Disp atch Message 

Lt aaa ke ae ae 
pBigirSelest XX 
i ca eenal Eonar sl 
[DrawMenuBar, CX CX 
pBrawText 
i Ellipse 

Sree a aa Gee 
[EnableHardwareinput CX 
EnableWindow 
[EnumMetaFile CC TCX 
lEnumObjects, tC CC—“‘RSSX CCX COSY 
[EnumProps,Cs—“‘CSYS CXS OCST:COX CO 
EnumTaskWindows fe ee 
[EnumWindows Ci XTX 
fEqualRect tC C“(‘“‘SS*rTSCCST:C CX Cd 
[Escape (BANDINFO) CCE CX 
[Escape (DRAWPATTERNRECT) | LX 
[Escape (ENABLEDUPLEX) | TCX 
Escape (ENABLEMANUALFEED Beak es 
[Escape (ENABLEPAIRKERNING) —sss|, SX =| OX 
|Escape(ENDDOC)C—C“‘“‘(‘L:COX OCLSCOCX «COC 
[escape (FLUSHOUTPUT) —__{_X tx 
Escape (GETCOLORTABLE 

Esse GETETENDEDTE METRO TPT 
[Escape (GETEXTENTTABLE) ss | CX | CX CO 
[Escape (GETPAIRKERNTABLE) —s—s| OX | CX CO 
[Escape (GETPHYSPAGESIZE) | CX CT CX 
Escape (MFCOMMENT 
[Escape (SETALLJUSTVALUES) | TX 
Escape (SETLINECAP) CT TX 
Escape (SETLINEJOIN) TX 
[Escape (SETMITERLIMIT) CT TCX 
|ExcludeUpdateRgn CT CCX 


| Function Name | 7 | 2 
PROcalrree: = =) 5 Ke KI 
Eee | xX | xX | 
LocalHandle oe 
LocalHandleDetta Baz 
Localint XX 
Rae 

fo eo 
[LocalNotify  — tC“‘“‘aES CX ST CX COC 
Localfiealog 
coal 

eke 
Hrocalliniock —_____j{ x {x | 


roekesouc 


eekSegment 5 


MAKEINTATOM 
MAREINTRESOURGE CTO 
IMAKELONG C—“‘i$R SX CX 
MakeProcinstance 
[MapDialogRect_ CEC CX TX 
PN a et OX eT 
[MessageBeep ti‘; XT OX 
[MessageBox CE CX CX 
[MoveConvertWindow CX 
[OffsetViewportOrg CT CCX 
[OffsetWindowOrg, CX 
[OpenSound Ci‘ OX OTOUX CO 
[PaintRgn CCC XX 
[Patt XX 
[PeekMessage ti‘ CX CCX CO 
are) ee 
PlayMetaFile tx tx 
PlayMetaFileRecord 

[27 a Fl 
[Polyline XX 
[RegisterWindowDestroy CT TCX 
[ScaleViewportExt, CX 
[ScaleWindowExt, CX 

(Continued) 


Section 6 


PC Sourcebook 


Table 6.71. Continued 


fExtTextOut. —Ci‘“‘“COCWTSUUOCL OX CO 
[FreeResource, CT CX CX 
GelActiveWindow —____1_X 1 
GetAspeciRatioFilter 

[GetAsyncKeyState | | x | 
IGetAtomHandle CCC CX CX 
GetAtomName Ci XX 
IGetCapture CX 


GetCaretPos fT CX 
GetCharWidth + 


GetClassLong 
(ei a G 
IGetDCOr"g, Si“ sststs~s*~—‘iRCSSC‘( LOX CO 
[GetInputState CX 
|GetKeyboardState CTX 
[GetMenultemCount_ TX 
IGetMenultemID_ CX 
[GetMenuState CX 


PSCPOIDG ye 
[SetCaretPos  C—“‘CST:C CX OCdL:CX:«CO@* 
easing. ___¥ | _# | 
| SetClassWord 

Scheaee 
[SetClipboardViewer CE CX TCX 
[SetConvertHook es C—“‘aRNSCOCO*LSC CX «CO@C' 
[SetConvertParms CT dX 
[SetConvertWindowHeight | TCX 
[SetDigttemint_ —C—“‘RSS XS SCSL;CX”=C*Cd' 
SetDightemTet ____ XX 
SetDoubleClickTime 
Scemiomene 
[SetKeyboardState ss C“(‘iLSSC*dL:“C(XX=—=d 
[SetMapperFlags_ (iti, CidE:CYX=CidCd 
[SetMessageQueue_— —“‘LCSOC(*drSCOCX Cd’ 
[SetParentt i (tC™~—“‘irSC‘(‘SSdEC CX CO 
[SetPixel se —(itsts‘“‘“‘(‘CSC*sT:C CX CSTCX COSY 
SelPoyrilMode TX TX 


Screens 
SerOR2. ea eS tS 
SetScroliPos_ XX 
[SetScroliRange | XX 
[SetSoundNoise XX 
[SetSwapAreaSize_ TTX 
SetTextAlign dX 
SetTextColor XX 
[SetTextJustification | XX 


ECAC 1-7 aa EO 
[SetVoiceNote | XX 


(Continued) 
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Table 6.71. Continued 


Function Name 

aanedierenems 
[GetModuleHandle CE CX TCX 
IGetNextDigGroupltem TX 
[GetNextDigTablem CX 
|GetNumTasks CX 
IGetProfileString CE CX CX 
GOURD, 


GetProp pK 
GetRelAbs 


Genoese 
GetRValue 8 XX 


GetSubMenu 
GetTextAlign CX 
|GetTickCount_ ee —C—“‘RCdE CX 
IGetTopWindow—C—“‘“(ENSOCL CX COS 
[GetUpdateRgn CC CX 


Source: 


See Also: 


[SetWindowPos XT 
|[ShowOwnedPopups_ TX 
[ShowScrollBar_ CX 
[UnhookWindowsHook TX 
[UnlockResource TX 
\ValidateFreeSpaces XT 


WriteProfileString 


Microsoft Windows SDK Programmer's References 1.0 and 2.0 


6.72. Windows Functions Summary by Name of Function 


6.73. Windows Functions Summary by Type of Function 


Section 6 


6.72. WINDOWS FUNCTION SUMMARY BY NAME OF FUNCTION 


Syntax (arguments 

AccessResource(hinstance,hResinfo 

AddAtom(IpString = 

AddFontResource(|pFilename 

AdjustWindowRect(IpRect,|Style,bMenu) __ 

AllocResource(hinstance,hResinfo,dwSize) _ 

AnsiLower(IpStr _ 

AnsiNext(IpCurrentChar = 

AnsiPrev(|pStart,|pCurrentChar = 

AnsiToOem(IpAnsiStr,lpOemStr = 

AnsiUpper(IpStr - 

AnyPopup 

Arc(hDC,X1,Y 1,X2,Y2,X3,Y3,X4,¥4 

BeginPaint(hWnd, |pPaint ee 

BitBlt(hDestDC, X,Y nWidth,nHeight,hSrcDC, XSre, YSrc,dwRop 

BringWindowToTop(hWnd Es 

BuildCommDCB(|pDef,IpDCB jue 

CallMsgFilter(IpMsg,nCode ie 

CallWindowProc(ipPrevWndFunc,hWnd,wMsg,wParam,|Param 

Catch(IpCatchBuf “2, 

ChangeClipboardChain(hWnd,hWndNext) _ 

Window menu ChangeMenu(hMenu,wIDChangeltem, IpNewltem,wiDNewltem,wChange 

CheckDigButton(hDig,nIDButton,wCheck) _ 

CheckMenultem(hMenu,wIDCheckitem,wCheck 

CheckRadioButton(hDig,n!DFirstButton,n|DI_astButton,nIDCheckButton 

ChildWindowFromPoint(hWndParent,Point)_ 

Chord(hDC,X1,Y1,X2, Y2,X3, Y3,X4, 4 

ClearCommBreak(nCid _ 

ClientToScreen(hWnd,|pPoint a 

ClipCursor(IpRect _ 

CloseClipboard _ 

CloseComm(nCid as 

CloseMetaFile(hDC as 

CloseSound az 

CloseWindow(hWnd = 

CombineRgn(hDestRgn,hSrcRgn1 ,hSrcRgn2,nCombineMode 

CopyMetaFile(hSrcMetaF ile, |pFilename 

CopyRect(IpDestRect,|pSourceRect 

CountClipboardFormats 2 

CountVoiceNotes(nVoice = 

CreateBitmap(nWidth,nHeight nPlanes nBitCount, |pBits 

CreateBitmapIndirect(|pBitmap = 

CreateBrushindirect(jpLogBrush = 

[CreateCaret — C“‘S”C*Creates caretfor hWndusinghBitmap ss |Windowccaret_—_—|CreateCaret(hWnd,hBitmap,nWidth nHeight 

CreateCompatibleBitmap(hDC, nWidth,nHeight 

CreateCompatibleDC(hDC ay 

CreateDC(|pDriverName, |pDeviceName, |pOutput,IpInitData 

Window dialog box _|CreateDialog(hinstance,|p TemplateName, hWndParent,IpDialogFunc 

CreateDialogindirect(hInstance, IpDialogTemplate, hWndParent,|pDialogFunc 

CreateDiscardableBitmap(hDC nWidth,nHeight 

CreateEllipticRgn(X1,Y1,X2,¥2 = 

CreateEllipticRgnindirect(IpRect = 

CreateFont Creates logical font GDI drawing CreateFont(nHeight,nWidth, nEscapement,nOrientation,nWeight,cltalic, 
cUnderline, cStrikeOut, nCharSet, cOutputPrecision, cClipPrecision, 
cQuality, cPitchAndFamily, lpFacename) __ 

CreateFontIndirect(IpLogFont = 

CreateHatchBrush(nindex,rgbColor 

CreatelC (ipDriverName,|pDeviceName, |pOutput,|pInitData 

Creates empty menu CreateMenu = 

CreateMetaFile(IpFilename 


Returns 
None —C‘dE:C CSSCSCéiSO 
None —i‘dLC (SSC«i'SS 
Reply | SC 
None 
ier cer 
None 
hBitmap 
None] C77] 
hRgn 
hRgn 
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Table 6.72. Continued 


Function Name 
CreatePatternBrush 
CreatePen CreatePen(nPenStyle,nWidth ,rgbColor 
GrestePahgonhg crenien oa oe age eee ear oreo 
CreatePolygonRgn Creates polygonal region 
CreateRectRgn 
CreateRectRanIndirect Creates rectangular region sized like IpRect 
CreateSolidBrush 
CreateWindow Creates tiled, popup, or child window Window creation [CreateWindow(|pClassName,|pWindowName,dwStyle,X, Y,nWidth, 

nHeight,h>WndParent,hMenu,hinstance, lpParam 
DefHookProc’* DefHookProc(code,wParam,|Param, IplpinNextHook 
DefWindowProc [Do default processing of messages that are ignored __—_—s«| Window default |DefWindowProc(hWnd,wMsg,wParam,|Param) es C“‘S*COIREpily = CT S206 
DeleteAtom 
DeleteDC 
DeleteMetaFile 
DeleteObject 
Creates modal dialog box 
Creates modal dialog box like hDTemplate 
[DispatchMessage_ SSC“ Pass message to window function in MSG structure _—s [Window message _|DispatchMessage(IpMsg)_ Result 21 
DigDirSelect(hDig,|pString,nIDListBox 
DrawText DrawText(hDC, |pString,nCount,|pRect, wFormat 
Ellipse 
EmptyClipboard 
EnableHardwareinput* 
EnableMenultem 
EndPaint 
EnumP 
EnumTaskWindows* 
EnumWindows 
EqualRect* [Determines whether two rectangles areequal SS GDI information _[EqualRect(IpRecti,IpRect2) CC C“‘“‘CONOC‘E Qual [237 
[Escape (ABORTDOC) —CCC*Aborts currentjob = CCSC*C“‘(C*GO@U control =~ [Escape(hDC,ABORTDOC.Null,|pstrNull.IpstrNull) sd nResult 8 
Escape (BANDINFO)* [Copies banding capability info to Ipindata structure [GDI control | Escape(hDC,BANDINFO,nCount,IpinData,IpOutData) Result, = 8 
Escape (DEVICEDATA 
Escape (DRAFTMODE 
Escape (DRAWPATTERNRECT)* 
Escape (ENABLEDUPLEX)* 
Escape (ENABLEPAIRKERNING 
Escape (ENABLERELATIVEWIDTHS 
eT an a ea oral ation bert ag foe corti! __ Fasc. 8 TEA TOG) Gort deipbate puta, ______{bfesat___} __s8e 
Escape (FLUSHOUTPUT [Flushes output in device buffer «GDI control Escape(hDC,FLUSHOUTPUT,Null|pstrNull,ipstrNull) Result, TB 90 
Copies RGB color table to IpOutData 
Fills buffer with extended text metrics for font Escape(hDC,GETEXTENDEDTEXTMETRICS,nCount* IpinData,|pOutData 


(Continued) 
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Syntax (arguments 
Escape(hDC,GETTEXTENT TABLE, nCount IpinData,IpOutData 
Escape(hDC, GETPAIRKERNTABLE,nCount* IpstrNull,ipQutData 
Escape(hDC, GETPHYSPAGESIZE Null |pstrNiull,|pDimensions 
Escape(hDC,GETPRINTINGOFFSET, Null IpstrNull, |lpOffset 
Returns scaling factors for x and y axes of printer Escape(hDC, GETSCALINGFACTOR, null IpstrNull, |pFactors 
Escape(hDC, GETTRACKKERNTABLE,nCount*,IpinData,|pOutData 
Escape(hDC, MFCOMMENT,nCount,lpComment,|pstrNull 
Escape(hDC, NEWFRAME.Null,IpstrNull, lpstrNull 
Escape(hDC,NEXTBAND, Null IpstrNull, |pBandRect 

GDI control Escape(hDC, QUERYESCSUPPORT,2,|pEscNum, |pstrNull 
Escape(hDC, SELECTPAPERSOURCE,2,IpInData,IpOutData 
Escape(hDC, SETABORTPROC. Null, IpiAbortF-unc, lpstrNull 
Escape(hDC,SETALLJUSTVALUES, nCount,|pInData,|pOutData 
GDI control Escape(hDC,SETCOLORTABLE, Null, IpColorEntry |pColor 
[Escape (SETCOPYCOUNT) «sd Specifies number of copies per page to print(uncollated) —_ |GDicontrol_ | Escape(hDC, SETCOPYCOUNT, 2, IpInData, I|pOutData’ 
[Escape (SETKERNTRACK) «Specifies which kerning tracktouse SSSCSSC*«dGD I control, | Escape(hDC, SETKERNTRACK,2,lpInData,|pOutData 
Escape(hDC,SETLINECAP, nCount,ipInData,|pOutData 
Escape(hDC, SETLINEJOIN, nCount,|pInData,IpOutData 
Escape(hDC,SETMITERLIMIT,nCount, |pinData,lpOutData 
Escape(hDC,STARTDOC, nDocLength,|pDocName |pstrNull 
Escape(hDC,STRETCHBLT,nCount,|pinData,ipOutData 
Communications _|EscapeCommFunction(nCid,nFunc a 
lExcludeClipRect_ ss SSSCSSC«dCrezatttes new clipping region forrectangle «GDI clippingrgn _[ ExcludeClipRect(hDC,X1,Y1,X2,Y2 = 
fExcludeUpdateRgn* ss SSSCSSC« Ele a region in window from clipping region for window [GDIclipping | ExcludeUpdateRgn(hDC, hWnd a 
ExtTextOut(hDC,X,Y,wOptions |pRect,IpString, nCount,IpDx 
aging FatalExit(Code = 
FillRect(hDC,IpRect,hBrush = 

FillRgn(hDC, hRgn, hBrush = 

Retrieves atom associated with IpString FindAtom(|pString 

Locates resource lpName of type Ip Type FindResource(hinstance,lpName,lpType) __ 
FindWindow(IpClassName,|pWindowName 

Flashes window once FlashWindow(hWnd,binvert "a 
FloodFill(hDC,X, Y rgbColor = 

Flushes characters from queue of device nCid FlushComm(nCid,nQueue _ 

Draws border for rectangle FrameRect(hDC, |pRect,hBrush _ 
FrameRgn(hDC, hRgn,hBrush,nWidth,nHeight 
FreeLibrary(hLibModule ae 
FreeProcinstance(IpProc, = 
FreeResource(hResData = 

Returns handle to active window GetActiveWindow = 

| CCCSC«*dGtAspectRattiFilter(hDC S 
GetAsyncKeyState(vKe i 
GetAtomHandle(wAtom 
GetAtomName(nAtom,|pBuffer,nSize) 
GetBitmapBits(hBitmap,dwCount,|pBits 
GetBitmapDimension(hBitmap _ 
GetBkColor(hDC = 
GetBkMode(hDC a 
GetBrushOrg(hDC = 

Returns blue component of rgbColor GetBValue(rgbColor = 

Determines which window is receiving mouse input GetCapture _ 

Returns current caret flash rate GetCaretBlinkTime = 

Returns current caret position GetCaretPos(ipPoint a, 
GetCharWidth(hDC, wFirstChar, wLastChar, lpBuffer 

Returns info at nindex in WNDCLASS structure GetClasslong(hWnd,nIndex a 

Copies nMaxCount chars of hWnd's class name GetClassName(hWnd, IpClassName,nMaxCount 

Returns info at nindex in WNDCLASS structure GetClassWord(hWnd,nindex = 

Copies window client area coords to IpRect GetClientRect(hWnd,|pRect _ 

Returns data from clipboard in specified format GetClipboardData(wFormat _ 

Copies nMaxCount chars of format to lpFormatName GetClipboardFormatName(wFormat,|pFormatName,nMaxCount 
Returns window handle of clipboard owner GetClipboardOwner 


Returns Ref Page # 


nCount 
nResuit 


nResult 
nCount 


nResult 
nResult 
nResult 
nResult 
nResult 


Result 
nResult 


nResult 


NEN IDPPIDIPLPIPIDIDPIDIDID[PININ IP DINIPINININID Ny POP] }P NININININIMINININ | NININININININ DIDI DID [op] [op] Lon] [e2] (92) Fon) 
DID! DIM [nj aoanjorjor onan orfon[oufor ipo Orton Ga cnjon/Onjarlol A[P[ AS HIAIA/PIAIHLO[W/O/[OlOloOjololo|o OOOO OIOlOO]o]o 
VID] H] OO] O] CO] NT] NNO] OD] yoyo PIB] BMjajMjrlny}—jojo (<e} [oo} isl bet HPLPIO]Ol]$[OlOjolN[olnlhjiweinyin|— DI@jal~n CYORj Pia [pe 


nRgnType 
nRgntType 
bDrawn 
Result 
None 
bFilled 
wAtom 
Res!nfo 


Inverted 
Filled 
nResult 


Framed 
None 
None 

Freed 
hWnd 


nState 
Mem 


ptDimensions 


cBlue 


> >IsRlolal= o [oy olo|s|= 

= Bis |Slo ih = 

3 ie) Ols | 

a =|S|9 se a 
alg os 


wMSeconds 
one 

Gotten 
Long 


Zz 


word 

None 
ClipData 

nCopied 


= = 4 =] lox 
= 8 
a o 

Cc 

Q 
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Table 6.72. Continued 


Returns window handle of 1st window in viewer chn Window clipboard 
[GetClipBox  —CSSSSCSCSCSCSC*dsCopiezss clipping rect boundary tolpRect_ SSSI clippingrgn __|GetClipBox(hDC,IpRect) SS C™C™C™~—“—~‘“S*s*S*~S*~*~*~*~*—“‘“‘“‘SNCC™CCCC#C*(NRQNType ~~ OT C263 
[GetCurrentPosition sss Returns logical coords of currentposition SGD output ———s(|GetCurrentPosition(hDC) es C“‘“C(;‘;C;(C;*#*#*#*”*#C#C#*#*«dr#ipPos’”—< 7 
Task 
GetCurrentTime 
GetCursorPos(IpPoint 
IGetDC_ CCC*C*“‘CSCC#C#Returns display context of client area for window —=—ss——S«[Windowpainting |GetDC(hWnd)  C“‘“C;‘“(‘(‘C‘‘;N;!OOOUURDOUUUUUUUL 268 
IGetDeviceCaps_ SC Returns evice-specificinfo = CCC*C*“‘“;CSC*CdS‘CG~@”‘W information [GetDeviceCaps(hDC,nindex) ss  (i‘“‘;‘“‘“‘S(;™!C!!CCOOCCCOCNVailUg CT 269 
GetEnvironment(ipPortName,|pEnviron,nMaxCount 
[GetinputState*_ «Determines whether there are inputeventsin queue ss |Windowinput__—([GetinputState), es C“‘“‘C;;C;O;*;”#;COCO”*#*#C#”*#;C#*#*;*;*;*;*;*;*;‘“‘é@C}EVent’™—=“‘“‘CNSCO*SCOWCOC#C*‘#777| 
GetinstanceData(hinstance,pData,nCount InBytes | 278 
IGetKeyboardState" ss SSS«dCopies status ofvirtualkeystoabuffer ss SSS} Windowinput _—| GetKeyBoardState(IpKeyState 
Returns state of virtual ke 
Returns current mapping mode [GDI clippingrgn___|GetMapMode(hDC) tC tC“‘(‘NC(*{NMapMode | 282 
Window menu___—s*|GetMenu(hWnd) CC C“‘C*iMenu 8D 
|GetMenultemCount” ss SC*Determines how manyitemsareinhMenu—SSS}Window menu _—|GetMenultemCount(hMenu) ss CC—“‘“OSOCOCO#O#O#C#C#dNemss—“<;sé‘“‘SNSCO*LSCOOCO#C*C*C#2 BQ 
[GetMenultemID* «db tainsidentifierforamenuitem  SSC«dWindow menu_—s([GetMenultemiD(hMenu,nPos) tt C“‘C™COC;™*;*;*C*dIYSCi‘(‘CSNN’NCON#C#C#édE:C (‘SSCS SCS; 
[GetMenuState* Ci Identifies top-levelmenuC“‘SCOC#CO#CUWindowmenu_—“([GetMenuState(hMenu,wiD,wFlags) — CC“‘CNCCCOCWitem:~SS OT 28,3 
nCopied 
Returns mouse position scrn coords at last message Window message _|GetMessagePos() ss  C™C*C“‘(®SNCNSNN$#NWNYN’N’NNN’’’C..N’._ bwPoos dT 2886 
Returns time of last message 
[GetModuleHandie ss SSSCSCSC*dReturns module handle C*C“‘C’SCW#C#C#CMOoule manager _|GetModuleHandle(IpModuleName) ss —~—“‘“‘;*S™S*™*™C™C™CCCWMfl@ ~S——(isd|sS 89 
Window dialog box |GetNextDigTabltem(hDig,hCtlfPrevious) —C“‘“‘C’COCSNControl: «=O «290 
GetObject(hObject, nCount,|pObject 
GetParent(hWnd hWndParent 
GetPixel [Retrieves RGB colorofpixelatXY CGD output Ss GeetPixel(hDC.X.Y rgbColor 
nSize 
297 
Returns the relabs flag [GDI display context [GetRelAbs(hDC) ee C“‘(®’(NSCOC#C(#(#N#COC(‘(N#C(CWSWN(N’WNWCC. InR@AbsMode [298 
Returns current drawing mode [GDI display context [GetROP2(hDC) —C“‘“O*é‘™COC*C#*#*#*C*#C#C#C#C#C*C*C*C*C*C‘C‘C‘C‘*dA‘@YrawMoode— sd 2.99 
Utility Ss GetRValue(rgbColor) tC C“‘(™;‘CO”#*#*#*#*C*#*#*#C*#*C*C*C*C*C‘dGRed#—S = CTC 
[GetScrollPos_ CC SCCSCSSCSCCC*d;Returrns current position of scrollbar SSSSS«dWindowsscrolling |GetScroliPos(hWndnBar) ss C~—“‘“‘CSCCC”#N”SC“‘“C(‘¥‘SNN’NNNNNNWNNW’N§NRMPgTS.—<ss—~<C~™Yr:~<C*é‘;~*~S~SC*C‘«SOOZ?'F 
Window scrolling [GetScrollRange(hWnd,nBar,|pMinPos,IpMaxPos) ss SSC™C™*~—“‘“‘iNN =~ CdTC 00 
GDI display context nStretchMode 
(Continued) 
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Description Syntax (arguments, 
GetSubMenu [Window menu___ |GetSubMenu(hMenu,nPos 


GetSysColor(nindex 
GetSysModalWindow 
Window menu___| 


GetSystemMenu(hWnd,bRevert 


GetSysColor 
GetSysModalWindow 


GetSystemMetrics(nindex x 
GetTempDrive(cDriveLetter = 
GetTempFileName(cDriveLetter IpPrefixStrin: 
GetTextAlign(hDC = 
Returns current intercharacter spacing GetTextCharacterExtra(hDC = 
Returns current text color GetTextColor(hDC 

GetTextExtent(hDC IpString nCount 
GetTextFace(hDC,nCount,|pFacename) 
Fills buffer with metrics for current font GetTextMetrics(hDC, lpMetrics _ 
i GetThresholdEvent i= 
GetThresholdStatus -_ 
GetTickCount 

GetTopWindow(hWnd 

ies di GetUpdateRect(hWnd,|pRect,bErase 
GetUpdateRgn(hWnd,hRgn,fErase 
GetVersion _ 
GetViewportExt(hDC = 
GetViewportOrg(hDC = 
i in wi GetWindow(hWnd,wCmd Ex 
Returns display context for entire window GetWindowDC(hWnd SS 
Returns x/y extents of display context's window GetWindowExt(hDC = 
Returns information about window GetWindowLong(hWnd,nIndex _ 
Returns x/y coords of display context window origin GetWindowOrg(hDC a 
Copies dimensions of entire window to lpRect GetWindowRect(hWnd,lpRect ri 
Returns task handle GetWindowTask(hWnd ee 
Copies window's caption into IpString GetWindowText(hWnd,IpString, nMaxCount) 
Returns length of window's caption or text GetWindowTextLength(hWnd = 
Returns information about window GetWindowWord(hWnd,nIndex _ 
Adds global atom to the atom table GlobalAddAtom(IpString oat 
Allocates dwBytes of memory from global heap GlobalAlloc(wFlags,dwBytes oe 
Compacts global memory to free dwMinFree bytes GlobalCompact(dwMinFree = 
Deletes global atom from the atom table GlobalDeleteAtom(nAtom =, 
Discards global memory block if ref count is zero GlobalDiscard(hMem _ 
Finds character string within atom table GlobalFindAtom(lpString i” 
Returns memory type of global memory block GlobalFiags(hMem = 


Removes global memory block if ref count is zero GlobalFree(hMem =e 
Returns copy of string associated with an atom GlobalGetAtomName(nAtom, lpBuffer, nSize) 
global memory object GlobalHandle(wMem as 
Returns address of block, locks it in mem, ups ref count GlobalLock(hMem 

Reallocates global memory block to dwBytes GlobalReAlloc(hMem,dwBytes, wFlags 

Returns the size of global memory block, in bytes GlobalSize(hMem a 
Unlocks block, decreases reference count GlobalUnlock(hMem _ 
GlobalUnwire(hMem = 
GlobalWire(hMem = 
Writes nCount chars of String using hBrush to gra GrayString(hDC, hBrush,|pOutputFunc, lpData,nCount,X, Y,nWidth nHeight 
Returns hi-order byte of ninteger HIBYTE(ninteger = 
Removes system caret from window HideCaret(hWnd eo 
Hilites or unHilites top-level menu item [Window menu__| HiliteMMenultem(hWnd,hMenu,w!DHiliteltem wHilite 
Returns hi-order word of IInteger HIWORDilinteger _ 
Resizes lpRect by X units horiz and Y units verticall a InflateRect(lpRect,x, Y -_ 
Initializes atom hash table InitAtomTable(nSize -_ 
Returns True if function is processing SendMessage InSendMessage os 
Forms new clipping region from intersection GDI clipping rgn__| intersectClipRect(hDC,X1,Y1,X2,¥2 o, 
Finds intersection of two rects, copies to lpDestRect IntersectRect(IpDestRect,IpSrc1 Rect,IpSrc2Rect 
Marks IpRect for repainting InvalidateRect(hWnd,lpRect,bErase 


,wUnique,lpoTempFileName 


Returns Ref Page # 
hPopupMenu 


rgbColor 


SysMenu 
nValue 
cOptDriveLetter 
wUniqueNumber 
wAlignment 
nCharExtra 

gbColor 

wTextExtents 
nCopied 

Retrieved 

e 
fStatus 
dwTicks 
hWnd 

Update 


io” apn a|=> 
= 
3S 
Qa 
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wVersion 


ptOrigin 


ptExtents 
ptOrigin 


Task 


Hilited 
wHighWord : 
Result 
InSend 


IsRgnType 
lwVersion 
lptExtents 
ptOrigin 
[None 
321 
word] ST 
None CT 882 
cHighByte 
None 
aE.) 
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Table 6.72. Continued 


Function Name Type Syntax_(arqumenis Returns 


Ref Page # 


= 
j 
= 


LibModule 
Menu 
Loaded 


oadLibrary({ipLibFileName 
oadMenu(hinstance,lpMenuName 
oadMenulndirect(lpMenuTemplate 


ads library module named by IpLibFileName 
ads menu named by lpMenuName 
ads menu from IlpMenuTemplate 


oadLibra 
oadMenu 
oadMenulndirect* 


° 


esource Manager 
esource manager 
esource manager 


° 


[Ret Page # | 
invalidateRgn indow painting _|InvalidateRgn(hWnd,hRgn,bErase 
invertRect GDI output InvertRect(hDC  IpRect Result 
InvertRgn inverts colorsinhAgn ss C—~“;‘“‘SCSC;*™*C*C*C*C‘*drG@W Up’ ~———sfinvertRgn(hDC.hRgn) CCCs inverted 
sChild Child 
sClipboardFormatAvailable Available 
sDialogMessage Used 
sDigButtonChecked Check 
siconic Iconic 
sRectEmpt (Determines whether IpRectisempty ss | Window rectangle Empt 
sWindow 
isWindowEnabled Fleuins stale of Wind pot rom al se ane eeviaare __[Wineea aout _Te irene a Pie Enabled 
sWindowVisible Determines whether hWnd is visible Visible 
sZoomed™ Zoomed 
Kill timer Kills timer event identified by hWnd andniDEvent ———ss—=—s«|Windowinput _—[KillTimer(hWnd.niDEvent) ss Ci‘“‘CNCOC;C#C#C*dé*éKiililecd 

ineDDA 
ineTo Draws line from current pos up to X,Y (but not X Drawn 
oadAccelerators Loads accelerator table named by IpTableName LoadAccelerators(hinstance, |p TableName 
oadBitmap Loads bitmap named by IpBitmapName LoadBitmap(hinstance, |pBitmapName Bitmap 
LoadCursor Cursor 
Loadicon Loads icon named by IplconName Resource manager |Loadicon(hinstance,|piconName Icon 
oadResource Loads the resource named by hResinfo Resource manager {[LoadResource(hinstance,hResinfo ResData a) 
oadString Loads string wiD into buffer lpBuffer 
Returns lo-order byte of ninteger cLowByte 
LocalAltoc Mem SE: 1-1:) 
LocalCompact Largest 359 
LocalDiscard OldMem aE 1:) 
Flags eT) 
LocalFree LocalFree(hMem OldMem EX") 
| 86 
ocalHandle 
ocalHandleDelta CurrentDelta | 361 
Localinit Initializes the local heap Memory manager _|LocalInit(wSegment,wStart,wEnd Result | 8362] 
LocalLock pAddress | 62 
LocalMeit EX) 
LocaiNoti pPrevFunc |) 
ocalReAlloc NewMem 864 
ocalShrink* E15 
ocalSize LocalSize(hMem |__ 8 6E 
ocalUnlock Memory manager Result 
ockData LockData(Dumm Mem 
ockResource LockResource(hResData ResData | 68 
ockSegment Segment | 368) 
[Returns lo-order word oflinteger ss CSC*~‘“‘tiity’:«= SC ILOWORD(linteger) CC C“‘“(C;COOCO#;OC#C#C#C#COC#C(#C#dUWLowWord 369 
PtoDP Converted 
MAKEINTATOM 
MAKEINTRESOURCE pintegerID 
MAKELONG Creates unsigned longinteger ss C~“‘S*CC*Utility”:~S SSS IMAKELONG(nLowWord,nHighWord) Ss Ci“‘S:COOOOCOCCAWintteger. 
MAKEPOINT 
MakeProcinstance Address 


= 


indow dialog box _{MapDialogRect(hDig,|pRect 

ax value 1, value 2 

essageBeep(wType 
lessageBox(hWndParent,ipText,ilpCaption,wlype 
in value 1, value 2 


onverts dialog box coords to client coords 
eturns maximum vaiue of A and B 

enerates a beep when message box displayed 
reates message box window 

eturns minimum value of A and B 


MapDialogRect 


9 


indow error 
indow error 


Beep 
Menultem 


MessageBeep 
MessageBox 


: 
| 


MoveConvertWindow* 
MoveTo 
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ptPrevPos 


= 


loves current position to point X,Y 
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Function Name 


MoveWindow Causes WM_SIZE message to be sent to hWnd Window displa MoveWindow(hWnd,X. Y nWidth nHeight,bRepaint 


OEMTOoANSI 
OffsetClipRgn 
OffsetRect Moves rectangle X units horiz and Y units verticall 


Converts OEM char string to ANSI string String translation _|OemToAnsi(IpOemStr, |pAnsiStr 
Moves clipping region X units horiz and Y units verticall iGDI clipping rgn__ | OffsetClipRan(hDC,X, Y 


OffsetRect(lpRect,x, Y 


Description Type Syntax (argumenits, 


Returns Ref Page # 


Translated 
nRgnType 


yoogsdinos Od 


[Returns _| Ref Page # | 

None 877] 

InRgnType sd] 878 

InResult | 379} 

g OffsetRgn(hRan,X,Y 
OffsetViewportOrg(hDC, X,Y 
OffsetWindowOrg(hDC,x,Y 
OpenClipboard(hWnd oe 
OpenComm(IpComName,ninQueue,nOutQueue 
File /O Opentile(ipFileName, lpReOpenBuft,wStyle)_ 
Openicon(hWnd _ 
OpenSound - InVoices | 385 
PaintRgn(hDC,hRgn 
Pat —CSCSCSCSCS™CSCS Commbbingss bit pattern with one already ondevice ——=—(|GDi output | PatBit(hDC,X, Y,nWidth,nHeight,dwRop) 
PeekMessage(lpMsg,hWnd,wMsgFilterMin, wMsgFilterMax,bRemoveMsg 
Pie S™~“‘CSCOCOC(C#&(raws arc and connects two endpoints tocenter_ sss | GDI output Pie(hDC,X1,Y1,X2,Y2,X3,Y3,X4, V4 fpDrawn 889 
PlayMetaFile(hDC,hMF = 
PlayMetaFileRecord(hDC, |pHandletable, lp MetaRecord,nHnd None Cd 89 
[Polygon —t*=‘“‘*;*™S™*™CSCDawsplygonn.— C“‘CS;SOOCGDiI output —s | Polygon(hDC, ipPoints,nCount = fpDrawn dT 9 
Polyline Ss CSC™C™*~“‘C’CC#WCC(DYawssSetofilingsegments ss ss C~C“‘;é‘“;SC GZS Outputs Polyline(hDC,|pPoints,nCount _ 
[PostAppMessage_ si“ SSSSC*d Posts: message to application = CCCCSCSCSCSC*dS Window message | PostAppMessage(hTask,wMsg,wParam,|Param 
[PostMessage si“ ss SSSSCSC*~C*~CSC*d StS MSSQ i pplication queue —s—“‘é$s~SCC*~‘(SN; ~~ s«LWindow message | PostMessage(hWnd,wMsg,wParam,|Param) _ 
[PostQuitMessage ss SSS«d Posts WM_QUJIT message to application —s_—s sd] Window message | PostQuitMessage(nExitCode a. [None CT 89 
[PtinRect es CCSC*~“‘CNCSCSCC&S termine’ whether pointlies within IpRect sss ss | Window message __|PtinRect(IpRect,Point _ loinRect | 95 
[PtinRegion ss SSSCSCSCS*C*dt(@ @tearmine@S whether X,YiswithinhRgn GDI region Ss PtInRegion(hRgn,X,Y =< lbSuccess_ | 395] 
PtVisible, = CC™C*~“‘“CCCCCCCC termine whether X,Y isin clippingregionofhDC ———s*([GDI region ss PtVisible(hDC, X,Y a IpVisible | 9G] 
(ReadComm ss SSSS™~*~C~CSCSCXd Reads up to Size tes from nid into lpBuf_—s——SSSSS«s [Communications | ReadComm(nCid, |pBuf,nSize = 
Rectangle Rectangle(hDC,X1,Y1,X2,Y2 = 
D ines i art of IpRect lies within clipping rg IGDi clipping rgn__| RectVisible(hDC, |pRect = bVisible ss | 898 
Registers a window class RegisterClass(IpWndClass: i IbRegistered | 398} 
Registers new clipboard format RegisterClipboardFormat(IpFormatName) __ lweormat —s«{|_——«400 
RegisterWindowDestroy(hWnd.fRegister) _ lbProtected ss | 4.00) 
RegisterWindowMessage(IpString ae lwMsg 400} 
[ReleaseCapture SS Releases mouse input, restores normal processing ___———s|Window input__| ReleaseCapture _ 
ReleaseDC(hWnd,hDC = 
RemoveFontResource(|pFilename 2 lbSuccess_ |] 402) 
RemoveProp(hWnd,IpString = 
ReplyMessaga(iRep! ~~ None 403) 
RestoreDC(hDC nSavedDC = 
RGB(cRed,cGreen,cBlue ia 
Draws rounded rectangle RoundRect(hDC,X1,Y1,X2,¥2,X3,¥3)_ loDrawn | 405 | 
Saves current state of display context SaveDC(hDC = 
Modifies viewport extents relative to current values ScaleViewportExt(hDC, Xnum,Xdenom, Ynum,Ydenom 
Modifies window extents from current values ScaleWindowExt(hDC, Xnum,Xdenom, Ynum, Ydenom 
ScreenToClient(hWnd,|pPoint a None CT 
SerollDC(hDC. dx, dy, lprcScroll,IprcClip,hrgnUpdate, IprcUpdate 
ScrollWindow(hWnd,XAmount, YAmount,|pRect,|pClipRect None 410) 
ippi SelectClipRgn(hDC,hRgn = 
SelectObject(hDC, hObject ma 
SendDigltemMessage(hDig,nIDDigitem,wMsg,wParam,|Param Result | 4 
Sends message to window or windows SendMessage(hWnd,wMsg,wParam,|Param) Reply sdf «4 
Makes tiled or popup window the active window SetActiveWindow(hWnd ams 
Sets bitmap bits to values given at IpBits SetBitmapBits(hBitmap,dwCount,|pBits) 
Associates width and height with a bitmap (in .1 mm SetBitmapDimension(hBitmap, X,Y SS 
Sets background color to closest to rgbColor SetBkColor(hDC,rgbColor = 
Sets background mode SetBkMode(hDC,nBkMode a 
Sets origin of all brushes into hDC display context SetBrushOrg(hDC,X, Y Zz 
Causes mouse input to be sent to hWnd SetCapture(hWnd = 
Establishes caret flash rate SetCaretBlinkTime(wMSeconds = (None ——<“C—~*@YYstéti‘CS~Ct«‘;é‘«SK‘ A * 
Moves caret to X,Y position SetCaretPos(X,Y = [None TC 
Replaces long value at nindex in WNDCLASS struct SetClassLong(hWnd,nindex,INewLong) _ 


(Continued) 
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Table 6.72. Continued 


Function Name Description 
SetClassWord Replaces word at nindex in WNDCLASS struct 
SetClipboardData Copies hMem into clipboard 
SetClipboardViewer 
SetCommBreak [Sets break state of device nCid and suspends transmission [Communications |SetCommBreak(nCid) ss C(‘:*SC*C‘“‘(‘CSNNN#C#C#é Rut, [424 
SetCommState 
SetConvertHook” eee as ee 
[SetCONVEN PINS = od ee oe ee ee ee eee ee 
[SetConvertWindowHeight* ae eee 
fSetDigitemint ss SSSSSSSCSCSCSC«*dC' Sts text of mI Digit too String representing wValue ___| Window dialog box |SetDigitemint(hDig.nlDDigltem,wValue,bSigned) ss CCCSC~C“‘“iINn@ = 427] 
[SetDoubleClickTime” ss SSSSSS«SS@ts mouse doubleclicktime ss SSSSSSSCSC*dWinowiinput—[SetDoubleClickTime(wCount) CC CNone 4D 
SetEnvironment(lpPortName, |pEnviron,nCount 
[SetFocus CSSSCSC~*~™~CSC~« signs input focustol hWnd C:*~C“‘CSNCSCW#CWindowinput  [SetFocus(hWnd) eT WndProev 400) 
\SetKeyboardState* ss (SSSSSSCSCSC«Cpiees buffer to keyboard state table —ss—SSSSS«}Windowinput _—[SetKeyboardState(IpKeyState) CC CCC(C‘“‘(‘;(ONoneg OT 431 
M 
etMessag IbNewQ_ | 434 
SetMetaFileBits(hMem 

SetPolyFillMode(hDC, nPolyFillMode nOldPolyFillMode 
[Setehonty __{Sels task pronty_ af Bet rar  Tastenichangemount) ______tallew_}_aa 
Copies string and data handle to property list of hWnd SetProp(hWnd,|pString, hData 
Select —___JRIS RECT stiucl al pReet wih given-coords—_}iindow rectangle _{SeifiecipRect Xt Vi X22) ___|niesult__1_48 
SetRectEmpty(IpRect inResult dT 49) 
Creates rectangular region Window rectangle [SetRectRgn(hRgn.X1,Y1,X2,v2) oe CCC“‘“INOn@ = CT 49) 
Sets function address of resource handler 
Sets drawing mode 
Sets scrolibar elevator to nPos; redraws if nonzero [Window scrolling [SetScroliPos(hWnd,nBar,nPos,bRedraw)  COIPos, | 44 
[SetScroliRange ss SSSSSSSS« Sets min/maax scrollbar positions for scrollbar ——SSS« Window scrolling [SetScrollRange(hWnd,nBar,nMinPos,nMaxPos,bRedraw) ss INorne ST 4 
[SetSoundNoise.SSCSCSC*C*C~CSC* StS SUC Nd lurraatins Of noise fromplay device —Ss—s«|Sound ———s—s—s=CS~S«d[SetSoundNoise(nSource,nDuration) — CC“‘CNCOCSNROSuIt =| 446 
SetSvsColors _{Ghanges one or more system colors —_ Window sys_nfo-_{SetSysGolers{Ghanges,}pSysColerpColorValues) __tone—=___}__18 
Makes window a system modal window 
SetTextJustification(hDC,nBreakExtra,nBreakCount inSet_ 45 
[SetViewportext.  —sss—SS™*~*~C~«dCSS X/ CONS O ViewportforhDC ———Ss—S~S~CS~S~CSCS A lissplaay nttext [SetViewportext(hDC.XY) SS C“‘“‘C;‘C;COOOCO##C#C#pIONGExtents = [455 
[SetViewportOrg, ss SSSCSCSCS*C*«d StS i@whoorttcorigin fforhDC = Ci*“‘“‘(CSCO#O#C#C#(#C#C#C#WGD@;#i'isplay context [SetViewportOrg(hDC,XY) CCC‘“‘;C*dC ONO rigin§ ss| 457 
[SetVoiceAccent —s—s—s—SSCS*~™*~*C~dPaC@SN'GCNinvoicequeue ——s— sCS™~C™~*~“‘(‘C!;C#S;#NOC*SOUNC ~—COCCSC*«d'S@tVIC@ACent(NVoice,nTempo,nVolume,nMode,nPitch) ss “Result = dT 457 
[SetVoiceEnvelope sss s~SSSCSCS™S*C*«d Pace envelope invoice queue —“(issCSC™~*~“‘CSC!C#C#dSUNC: FOOCOC*C*C‘“‘«dSSetVooiceEnvellope(nVoiice,nShape,nRepeat) ss ws CCC*C“‘(‘SSC#C(NR@Sult = 459 
[SetVoiceNote. sss SSCS~S™*~*~—C*s~s PaCS MN VOICe QUeug—— iss—“‘CSS!!!!!CCdSOUNM «sd SetViceNote(nVoice,nValuenLength,nCdots) ss CCC~C*“‘iCRR@SUIt CT 459 
eroceGueuasiva [lassie CAytes ot momar 7 voics queue —_[Seuna__Gatva- etue teSizeii Ve ce nye eel fe 
SetVoiceSound(nVoice,nFrequency nDuration inResult | 4G TI 
Sets threshold level for voice queue 461 
Sets x/y extents of window of hDC SetWindowExt(hDC,x,Y 462 
Changes window attribute identified by nindex 
SetWindowOrg Sets window origin of hDC [GDI display context [SetWindowOrg(hDC. XY) C“‘CNCCOC#dHONGOrigin | 44 
Changes size, position, ordering of window [Window manager___|SetWindowPos(hWnd,hWndinsertAfter,x,y,cx.cy,wFlag) ss SSCdNone SS 
Installs system or application hook SetWindowsHook(nFilterType,|pFilterFunc ipPrevFilterFunc 
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Syntax (arguments 
Window attribute |SetWindowText(hWnd,|pString _ 
SetWindowWord(hWnd,nindex,wNewWord) _ 
Window caret ShowCaret(hWnd = 
Window cursor__ | ShowCursor(bShow = 
Displays or hides all popup windows ShowOwnedPopups(hWnd,fShow _ 
Window displa ShowScrollBar(hWnd,wBar, fShow = 
Window displa ShowWindow(hWnd,nCmdShow a! 
Resource manager [SizeofResource(hinstance,hResinfo = 
iStartSound ss CCSC*C*d Starts play ineach voice queue CC“‘CSSOCSOUNO OC StartSound = 
StopSound_CCSC*C*‘dStpsiplainggl'oices —CC“‘(‘!OCSOUnd =~ StopSoundd a 
GDI output StretchBit(hDestDC,x, Y nWidth,nHeight,hSrcDC,XSre, YSre,nSrceWidth, 
nSrcHeight,dwRop a= 
Window input SwapMouseButton(bSwap rx 
[SyncAllVoices  SCSCSC*d Places sync markineachvoicequeue = CdSund =~ SyncAliVoices = 
GDI output TextOut(hDC,X, Y,|pString, nCount = 
Module manager __| Throw(IpCatchBuf,nThrowback oe 
TranslateAccelerator(hWnd,hAccTable,lpMsg 
TranslateMessage(IpMsg _ 
TransmitCommChar(nCid,cChar = 
UngetCommChar(nCid,cChar, 
Removes filter function from hook chain UnhookWindowsHook(nHook,|pfnHook) —__ 
UnionRect(IpDestRect,IpSrc1 Rect lpSrce2Rect 
UnlockData(Dumm - 
UnlockResource(hResData ae 
UnlockSegment(wSegment = 
UnrealizeObject(hBrush _ 
UpdateWindow(hWnd = 
ValidateFreeSpaces im 
ValidateRect(hWnd,|pRect = 
ValidateRgn(hWnd,hRgn oe 
WaitMessage = 
WaitSoundState(nState as 
Window coordinate | WindowFromPoint(Point == 
WinMain(hinstance, hPrevinstance,|pCmdLine, n¢mdShow 
WndProc(hWnd,wMsg,wParam,|Param) 
WriteComm(nCid,IpBuf,nSize = 
Copies |pString to WIN. INI file WriteProfileString(IpApplicationName, |IpKeyName, IpString 
Halts current task and starts any waiting task Yield 
Version Info: “Applicable to versions of Windows beginning with 2.0 


Notes: C is case sensitive. Lowercase prefix to argument 
and result names are data type indicators. 


Source: Microsoft Windows SDK Programmer's Reference 2.0 


See Also: 6.71. Windows Function Summary by Version 
6.73. Windows Function Summary by Type of Function 


Returns Ref Page # 
None 
wOldWord 


nCount 


Shown 
wBytes 


Swapped 
Drawn 


nTranslated 
Translated 
nResult 
nResult 
Unhooked 
nUnion 
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hMem 


pstrinvalid 
None 
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6.73. WINDOWS FUNCTION SUMMARY BY TYPE OF FUNCTION 

Function Name 
MoveConvertWindow* a ae ee ae a a an ne ae ee ee ee ee 
SOHC OCMC OON cs re a ee ee ee ee eee ea ee le ee ee 
POO OMOEA: ae tae ee ee Seu On en ee ee ee ee ee a es Cd 
iSetConvertWindowHeight’ —L———OCCC“CSwsCSCsidSC TTT 
Deletes nAtom if its reference count is zero DeleteAtom(nAtom 
Atom manager FindAtom(|pString 
\GlobalFindAtom* = s«[ Finds character string within atomtable SS |Atommanager__—s([GlobalFindAtom(IpString) CC C“‘C(N;SCO#*;C*#*CNNACOM:CO CT 3286 
Returns copy of string associated with an atom 
initializes atom hash table InitAtomTable(nSize lbResult sss] 338) 
Casts integer as argument for AddAtom 
[BuildCommOCB_CCi‘Fills vic coonttrool block with control codes SSS (Communications [Build/CommDCBilpDefpDCB) es C“‘(N;COOC!;COCOCOC#C#C#C#C#C#édMResuit” =] 160 
Communications 
EscapeCommFunction(nCid,nFunc InResutt | 238) 
FlushComm(nCid,nQueue inResult | 248) 
GetCommError(nCid, IpStat 
Opens device named by IpCommName for comm use 
nResult 
[TransmitCommChar «| Places character cChar at head oftransmitqueue Ss [Communications [TransmitCommChar(nCid,cChar) —“‘“S;:*CO;#!#!COC#C#C#C‘*dMR@sult” =~ | 488) 
Communications |WriteComm(nCidpBufnSize) CC tCC*C“‘‘!C#é*d@Bytes | 496 
[Fatalexit = CCSC™~*~“‘C#@Saits' Windows arn prompts throughAUX ss“ CIDebugging ~—SséFatalexit(Code) ss  C“‘“(‘;‘C;<;’NSNC;NN.UOUUUOCOC#*dNsult, | 24) 
lExcludeUpdateRgn* = Excludes a region in window from clipping region for window [GDI clipping [ExcludeUpdateRgn(hDC,hWnd) C“‘S’CCCONCOC#(C(C#C#C#C#<(WNR Type 
|ExcludeClipRect_ ss SSSSC«dCreates newclippingregionforrectangle «GDI clippingrgn _|ExcludeClipRect(hDC,X1,Y1,.x2,Y2) ss CC:“‘C‘NNCCCC#C#C(C*NRGNType~— | 239 
[GetClipBox ss SSSSCSCSSCSC*Copies clipping rect boundary toipRect ss SSSC«dGDclippingrgn__—‘([GetClipBox(hDC,IpRect) — CC“‘“(;‘“SC;*#*#*#C#C#C#C;#*#C‘*wdMARgn‘Type”—=—s] S263) 
iGetMapMode_ ss SCCSCSC*C*C*dC Returns current mapping mode C*“‘’”:;C#C*SGUI lippingrgn —[GetMapMode(hDC) CC C™*~“‘RNCOC#*CNMapMode 282 
lintersectClipRect_ «(Forms new clipping region from intersection «(GDI clippingrgn___[IntersectClipRect(hDC,X1,Y1.X2,Y2).CC“‘“‘OSCO;!OOC#C#«dAWRgnType”—S sd] 339 
OffsetClipRgn [Moves clipping region X units horiz and Y units vertically [GDI clippingrgn__[OffsetClipRgn(hDC,X.Y) C“‘“‘(NCCCCC(*INAAQNTypo_ dT 3:78) 
RectVisible Determines if any part of IpRect lies within clipping rgn [GDiclippingrgn___[RectVisible(hDC IpRect)  — C“‘“(‘C(C;C;!™!OOOOOC#COC#C#C‘éd#é~Wisible | 8398 
[Escape C~“‘($#(CSCOC(C#4d(Accessess device facilities not available through GDI [GDI controls [Escape(hDC,nEscape,nCount,lpinDatalpOutData) ss SSCCS:*C*C‘iRR@St, | 28 
Escape(hDC, DRAWPATTERNRECT,nCount,|pInData,|lpOutData InResult | 84 
|Escape (ENABLEPAIRKERNING) __ [Enables or disables kerning ability ofdevice ——SSSSSS«“IGDI controls [Escape(hDC.ENABLEPAIRKERNING nCountJpinData|pOutData) —s[bResult ~— sd] CBG 
[Escape (ENABLERELATIVEWIDTHS) [Enables or disables relative character widths on device [GDI controls [Escape(hDC, ENABLERELATIVEWIDTHS,nCount,IpinData,IpOutData) ss [bResult | B87] 
Escape(hDC,ENDDOC, Null IpstrNull, IpstrNull 
Escape (EXTTEXTOUT: Escape(hDC, EXTTEXTOUT,nCount,|pInData,lpOutData* 
Escape (FLUSHOUTPUT Escape(hDC,FLUSHOUTPUT,Null,{pstrNull IpstrNull InResultt | «B90 
Escape (GETCOLORTABLE Escape(hDC, GETCOLORTABLE Null Ipindex,lpColor 
Escape(hDC, GETEXTENDEDTEXTMETRICS nCount" IpInData,|pOutData 
Returns width of individual group of consec chars Escape(hDC, GETTEXTENTTABLE,nCount* IpInData,|pOutData oResult Ss | «92 
Fills buffer at lpOutData with kerning pair table for font Escape(hDC, GETPAIRKERNTABLE,nCount* IpstrNull, |pOutData 
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Type Syntax (arguments 

Copies physical page size to lpOutData POINT structure GDI control Escape(hDC, GETPHYSPAGESIZE Null, IpstrNull, jpDimensions 

GDI control Escape(hDC, GETPRINTINGOFFSET, Null, lpstrNull, loOffset 

Returns scaling factors for x and y axes of printer Escape(hDC,GETSCALINGFACTOR, null IpstrNull, |pFactors 

Fills buffer at lpOutData with track kerning table for font Escape(hDC,GETTRACKKERNTABLE,nCount*,lpInData,lpOutData 

Escape(hDC, MFCOMMENT,nCount,|pComment,|pstrNull 

Escape(hDC, NEWFRAME , Null, !pstrNuil,lpstrNuil 

Ends writing to a band Escape(hDC,NEXTBAND,Null IpstrNull,|pBandRect 

Tests whether device supports Escape GDI control Escape(hDC, QUERYESCSUPPORT,2,lpEscNum,lpstrNull 

Escape(hDC,SELECTPAPERSOURCE,2,|pInData,|pOutData 

GDI control Escape(hDC,SETABORTPROC, Null, |pl[AbortFunc,IpstrNull 

Sets text justification values GDI control Escape(hDC,SETALLJUSTVALUES ,nCount,|pinData,lpOutData 

Escape(hDC,SETCOLORTABLE, Null, |pColorEntry IpColor 

Specifies number of copies per page to print (uncollated GDI control Escape(hDC, SETCOPYCOUNT, 2 IpInData,|pOutData 

Specifies which kerning track to use GDI control Escape(hDC, SETKERNTRACK,2 IpinData,|pQutData 

Sets line end cap [GDi control | Escape(hDC, SETLINECAP, nCount,IpInData, IpOutData’ 

Escape(hDC,SETLINEJOIN,nCount,IpinData,|pOutData 

Escape(hDC,SETMITERLIMIT nCount,IpinData,lpOutData 

Escape(hDC,STARTDOC,nDocLength,lpDocName, IpstrNull 

Escape(hDC,STRETCHBLT,nCount,|pInData,!pOutData 

Converts device points into logical points DPtoL P(hDC, lpPoints, nCount < 

GetNearestColor(hDC,rgbColor re 

LPtoDP(hDC, |pPoints,nCount a 

CreateCompatibleDC(hDC aa 

CreateDC(IpDriverName, IpDeviceName |pOutput,IpinitData 

CreatelC (IpDriverName,|pDeviceName {pOutput,IpinitData 

DeleteDC(hDC _ 

GetBkColor(hDC _ 

GetBkMode(hDC ina 

GetBrushOrg(hDC a 

Retrieves current polygon filling mode GetPolyFillMode(hDC ee 

GetRelAbs(hDC 2 

GetROP2(hDC. = 

Returns current stretching mode GetStretchBitMode(hDC = 

Returns current text color GetTextColor(hDC = 

GetViewportExt(hDC Js 

IGetViewportOrg,§ Cs Returns x/y coords of display context viewport org. __—_—[ GDI display context | GetViewportOrg(hDC — 

GetWindowExt(hDC = 

GetWindowOrg(hDC _ 

Restores display context to previous state RestoreDC(hDC,nSavedDC _ 

Saves current state of display context SaveDC(hDC = 

Scrolls rectangle of bits in display context ScrollDC(hDC, dx, dy, |prcScroll, lprcClip, hrgnUpdate, lprcUpdate 

Sets background color to closest to rgbColor SetBkColor(hDC, rgbColor = 

Sets background mode j SetBkMode(hDC,nBkMode ae 

Sets origin of all brushes into hDC display context SetBrushOrg(hDC,xX,Y ae 

SetMapMode(hDC,nMapMode = 

SetPolyFillMode(hDC, nPolyFillMode = 

Sets the relabs flag SetRelAbs(hDC,nRelAbsMode = 

Sets drawing mode SetROP2(hDC,nDrawMode 

SetStretchBitMode(hDC,nStretchMode) 

SettextAlign(hDC,wFlag = 

SetTextColor(hDC,rgbColor -_ 

SetViewportExt(hDC, X,Y -_ 

SetViewportOrg(hDC, X,Y, _ 

SetWindowExt(hDC,x, Y a 

SetWindowOrg(hDC,X,Y 7 

UnrealizeObject(hBrush a 

CreateFont Creates logical font GDI drawing CreateFont(nHeight,nWidth,nEscapement,nOrientation, nWeight,cltalic, 
cUnderline, cStrikeOut, nCharSet, cOutputPrecision, cClipPrecision, 
cQuality, cPitchAndFamily lpFacename 


Returns 
InResult_ | 
lpResult ss] «6986 
InResult | 896] 
InResult ss | C698 
inResult | CBD 
InResult | 7027 
InResult | 704 
InResult | 708 
inResult | 706 
bConverted 
lbDeleted | 208] 
255 
[nBkMode | 255 
IdwOrigin 255] 
inPolyFillMode | 294 
InRelAbsMode__| 2.98) 
InDrawMode {2.99 
IrgoColor | 8310) 
iptExtents ss |; 3:15] 
iptOldExtents | 46 2 
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Table 6.73. Continued 


Function Name fo CtC—‘“‘C‘!SCO scription Cd Te Syntax (arguments) C*C‘dCSCSCRturrns | Ref Page # | 
CreateBitmap 
CreateBitmapindirect 
CreateBrushindirect 
CreateFontindirect 
CreateHatchBrush(nindex,rgbColor 
CreatePatternBrush(hBitmap 
CreatePenindirect(ipLogPen 
CreateSolidBrush(rgbColor 
Copies |Count bits of bitmap to IpBits buffer 
GetBitmapDimension GetBitmapDimension(hBitmap 
GetStockObject 
EnumFonts(hDC, I|pFacename,|pFontFunc,|pData 
Enumerates GDI calls in a metafile EnumMetaFile(hDC,hMF loCallbackFunc,|pClientData 
EnumObjects(hDC nObjectType,|pObjectFunc,|pData inResult | 23 
EqualRect(IpRectt |pRect2 IbEqual | 287 
Copies device environment to IpEnviron 
GetTextMetrics(hDC, |pMetrics 
Copies data at IpEnviron to device at IpPortName nCopied 
[DeleteMetaFile ss SCCCCs« Deletes access to metafile; frees system resources —s—s«*|GDI metafiles [DeleteMetaFile(hMF) ss CCC“‘C;SCOOO#;*;*C#(‘;#SN#(NN’N$N¥#NWNSN$NN LlbFreed, Ss ssid CC208 
GetMetaFileBits 
[PlayMetaFileRecord* —s—sSC«[ Plays metafile record by executingGDicalls_SSS«GDI metafile ———[PlayMetaFileRecord(hDC,ipHandietable,pMetaRecord,nHnd) —SSSCd(Nomne SS CSdSCCSC*C*‘éSTT 
StretchBit StretchBit(hDestDC,X, Y,nWidth,nHeight,hSrcDC,XSrc, YSre,nSrcWidth bDrawn eee 

nSrcHeight,dwRop 
BitBit(hDestDC, X,Y nWidth,nHeight,hSrcDC, XSrc, YSrc,dwRop lbDrawn |S 
Chord(hDC,X1,V1,X2,Y2,X3,Y3,X4,¥4 
Draws icon with upper-left corner at X,Y 
Draws nCount chars of IpString clipped in IpRect 
Ellipse(hDC,X1,Y1,X2,¥2 loDrawn 228 
Fills rectangle using specified brush GD output [FillRect(hDC,IpRect,hBrush) CC Cti‘“‘(‘NCOCOCOCOC#‘#*dNM@:—S i aT 243 
FloodFill(hDC,X,Y,rgbColor. 
FrameRect FrameRect(hDC, IpRect,hBrush None 24 
FrameRgn 
Returns logical coords of current position [GDi output [GetCurrentPosition(hDC) —C“(ts:*C*t‘“‘(‘CCCOC(‘*drOPs:— S27 
LineDDA LineDDA(X1,Y1,X2,Y2,lpLineFunc,|pData’ None] S85} 
LineTo Draws line from current pos up to X,Y (but not X,Y LineTo(hDC,X,Y 
MoveTo MoveTo(hDC, X.Y’ 
PaintRgn Fills hAgn with current brush PaintRgn(hDC hRgn 
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Compacts global memory to free dwMinFree bytes 
Allocates dwBytes of memory from global heap 
Discards global memory block if ref count is zero 
Returns memory type of global memory block 
Removes global memory block if ref count is Zero 
urns handle of global memory object 
Returns address of block, locks it in mem, ups ref count 
Reallocates global memory block to dwBytes 
Returns the size of global memory block, in bytes 
Unlocks block, decreases reference count 
Unlocks memory segment 
Moves segment to low memory and locks it 
Allocates wBytes of memory from local heap 
Compacts local memory to generate wMinFree free bytes 
Discards local memory block hMem if ref count is zero 
Returns memory type of block hMem 
Frees local memory block hMem if ref count is zero 
Prevents compaction of local heap 
Returns handle of local memory object at wMem 
Sets entry count for each new handle table in local heap 
nitializes the local heap 
eturns address of block, locks block, ups ref count by 1 
ermits compaction of local heap 
ets callback function for handling notification messages 
Reallocates local memory block hMem to wBytes 
Shrinks specified memory heap 
Returns the size of local block hMem, in bytes 
Unlocks local memory block, descreases ref count by 1 
Locks data segment in memor 
hanges amount of memory used by code segment 
nlocks data segment 


GlobalCompact 
GlobalAltloc 
GlobalDiscard 
GlobalFlags 
GlobalFree 


mory manager | GlobalCompact(dwMinFree 
lemory manager __| GlobalAlloc(wFlags,dwBytes 

mory manager | GlobalDiscard(hMem 

mory manager _]|GlobalFlags(hMem 

mory manager _| GlobalFree(hMem 

mory manager | GlobalHandie(wMem 

mory manager _ | GlobalLock(hMem 


= 


DID ID |O ID 1D 


GlobalReAlioc 
GlobalSize 
GlobalUnlock 
GlobalUnwire* 
GlobalWire* 
ocalAlloc 
ocalCompact 
ocalDiscard 
ocalFlags 
ocalFree 
ocalFreeze 
ocalHandle 
ocalHandleDelta 
ocallnit 
ocalLock 
ocalMelt 
ocaiNotif 
ocalReAlloc 
ocalShrink* 
ocalSize 
ocalUnlock 
ockData 
SetSwapAreaSize* 
UnlockData 


= 


lemory manager _{GlobalSize(hMem 
mory manager _|GlobalUnlock(hMem 
mory manager _ | GlobalUnwire(hMem 
mory manager | GlobalWire(hMem 
mory manager {| LocalAlloc(wFlags,wBytes 
mory manager _|LocalCompact(wMinFree 
mory manager _{LocaiDiscard(hMem 
mory manager __|LocalFlags(hMem 
mory manager _|LocalFree(hMem 
mory manager __|LocalFreeze(Dumm 
mory manager _}|LocalHandle(wMem 
lemory manager _|LocalHandleDelta(nNewDelta 
mory manager _j{Locailnit(wSegment,wStart,wEnd 
mory manager _|LocalLock(hMem 
mory manager __|LocalMelt(Dumm 
lemory manager __| LocalNotify(lpNotifyFunc 
mory manager _|LocalReAlioc(hMem,wBytes, wFlags 
mory manager __}|LocaiShrink(hSeg,wSize 
mory manager jLocalSize(nMem 
mory manager _{LocalUnlock(hMem 
mory manager |LockData(Dumm 
mory manager _|SetSwapAreaSize(rsSize 
lemory manager _ | UnlockData(Dumm 


DID {ID {oO 


Type Syntax (arguments, 
PatBit(hDC, X,Y ,nWidth,nHeight, dwRop 

Pie ras arc and connects two endpointstocenter [GDI output__ | Pie(hDC,X1,V1,X2,Y2,X3,¥3,X4,¥4 
Polygon(hDC.IpPoints,nCount aa 
[Polyline Cras setoflinesegments GD output_ | Polyline(hDC, IpPoints,nCount st 
Rectangle(hDC,X1,Y1,X2,¥2 = 
RGB(cRed,cGreen,cBlue a 
RoundRect(hDC,X1,Y1,X2,¥2,X3,¥3) 
SetPixel(hDC,x,¥,rgbColor a 
TextOut(hDC, X,Y, IpString,nCount i 
CombineRgn(hDestRgn,hSrcRgnt ,hSrcRgn2,nCombineMode 
CreateEllipticRgn(X1,¥1,X2,¥2 = 
CreateEllipticRgnindirect(IpRect ee 
CreatePolygonRgn(IpPoints,nCount,nPolyFillMode 
CreateRectRgn(X1,Y1,X2,¥2 3s 
CreateRectRgnIndirect(ipRect = 
EqualRgn(hSrcRgn1 ,hSroRgn2 = 
OffsetRgn(hRgn,X,Y = 
OffsetViewportOrg(hDC, X,Y ca 
PtinRegion(hRgn, X,Y zi 
PtVisible(hDC, X,Y = 
ScaleViewportExt(hDC,Xnum,Xdenom, Ynum, Ydenom 
DeleteObject(hObject 
GetObject(hObject,.nCount, pObject 
SelectClipRgn(hDC,hRgn = 
SelectObject(hDC hObject - 
GetTextAlign(hDC — 
GetTextCharacterExtra(hDC 
GetTextExtent(hDC,|IpString,nCount) 
SetTextCharacterExtra(hDC,nCharExtra)_ 
SetTextJustification(hDC nBreakExtra,nBreakCount 
[GlobalCompact_ | Compacts global memory to free dwMinFree bytes [Memory manager _| 

[Globalalioc Cf Allocates dwBytes of memory from globalheap 

|GlobalDiscard «Discard global memory block if refcountis zero 

|GlobalFlags_ Returns memory type of global memory block 

IGlobalFree SCs Removes global memory blockifrefcountiszero 

[Globallock Ss Returns address of block, locks itin mem, ups ref count | 

[GlobaiReAlloc —Realllocates global memory blocktodwBytes 

IGlobalSize_ Returns the size of global memory block, inbytes 

[GlobalUnlock «Unlocks block, decreases reference count 

|GlobalUnwire”™ Unlocks memory segment 

[GlobalWire”" [Moves segment to low memory andiocksit 

lLocalAlloc CCC Alllcates wBytes of memory fromlocalheap 

[LocalCompact_ | Compacts local memory to generate wMinFree free bytes | 

[LocalDiscard TC Disccards local memory block hMem ifrefcountis zero 

lLocalFlags ss CCSCSCSC*dReturns memory type of blockhMem 


O/OD/O/DID IO 


DID IO 


OID {DID IDIO 


= 


mory manager | GlobalReAlloc(hMem,dwBytes, wFlags 


Returns Ref Page # 
Drawn 
Drawn 
Drawn 
Drawn 
Drawn 
DWORD 
Drawn 
gbActualColor 
Drawn 
nRgnType 
Rgn 
Rgn 
Rgn 


Rgn 
Equal 
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Success 

Visible 
nPrevExts 

Deleted 
nCopied 


OldObject 
wAlignment 
nCharExtra 

wTextExtents 
nOldCharExtra 
nSet 

wLargest 

Mem 

OldMem 
wFlags 

OldMem 

wMem 

pAddress 

NewMem 

wBytes 

Result 


pSegment 


09103 ]G91G9 109/00] 69]69/G9/Co/Co/ColOo | BIBI) A/D IP/POl 1 Cd1Cd [Co] Co PO] [js | Se RR G2]109109/ G1 
CI Cd]/CO[GIIGOPO]PO PPO POP PPOTPS [Pf] |=! Ol |= | O/ Ol OO] OlWi@W|W/OlOlOlo/alwnija@aja@ OlO]Ojlaja 
COMM Hl [Of wo] [Holo HfoOlpyflololol[N]— [VOI OHfaposol|N Bib [Olajal@lajo NIM] O(n 


wLargest 
OldMem 

wFlags 
OldMem 


Result 
pAddress 
None 

pPrevFunc 

NewMem 
wSize 
wBytes 


Mem 
nParagraphs 
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Table 6.73. Continued 


Function Name 
UnlockSeqment(wSegment 
ValidateFreeSpaces* ValidateFreeSpaces 
Catch(IpCatchBuf 
|FreeLtbra |Removes library module ifreference countiszero__—=~—«[Module manager __|FreeLibrary(hLibModule) ss C“‘“‘“‘(‘CWC!!UOUUUUUUUCNone =~ 250} 
FreeProcinstance [Removes function instance at address IpProc_ —Ss—s—SC*d( Module manager _[FreeProcinstance(IpProc) ss CC :C‘“‘SWOOOOOUOCOCCCCNomne =O 25) 
GetModuleFileName(hModule, IpFilename,nSize 
GetModuleHandle(IpModuleName 
GeiVersion Returns Windows version number 
MakeProcinstance Returns address for IpProc 
Throw Restores execution environment to values in IpCatchBuf 
AccessResource AccessResource(hinstance,hResinfo 
AddFontResource AddFontResource(IpFilename 
AllocResource AllocResource(hinstance,hResInfo,dwSize 
FindResource FindResource(hinstance |pName, |p Type 
FreeResource 
LoadAccelerators 
LoadBitmap Loads bitmap named by IpBitmapName 
LoadCursor 
Loadicon 
LoadLibra 
LoadMenu 
LoadMenulndirect* 
LoadResource LoadResource(hinstance,hResinfo 
LoadString 
LockResource 
LockSegment(wSegment 
RemoveFontResource 
SetResourceHandler 
SizeotResource 
UnlockResource* 
CloseSound Closes play device (first flushes voice queues [Sound CCloseSound() — t‘“‘(C;™CO!!OOOOUUUUUUUUUUUUUUCCCCCO(None 72 
CountVoiceNotes [Returns number of notes invoice queue si“ SSCS ~—C*C*‘dCCcouinttVicteNtees(nVoice) = C“‘“(O™;™;COC*#*#*COC#C#C#C#(C*MNotes” = T1785) 
GetThresholdEvent [Returns pointertothresholdflag SC*~*~<“‘“‘SOUND:~—SC*GeotThresholdEvent() Ss se C“‘“C;™;O*#;C;COC#*#C#*#C*#C*C‘édrpint’=—C“#$ T8318 
GetThresholdStatus [Returns bit mask containing threshold event status ———s|Sound——“s~SC«dGeetThresholdStatus()— CC(“‘“(‘;(C;C;*C*#*#*#C#O#C#*#C*C;C;C#*é*drAtatus”—— T8312 
SetSoundNoise 
SetVoiceAccent 
SetVoiceEnvelope 
SetVoiceNote 
SetVoiceQueueSize 
SetVoiceSound 
SetVoice Threshold 
StartSound 
StopSound [Stopsplayingallvoices — C“‘CN;O!O#C*SSOUNOOCC*#«dCSStopSound()— :“‘(SW!CCC“‘$SNCNCNC#§$NNNNNC LN 480} 
SyncAllVoices 
WaitSoundState 
AnsiLower 
AnsiNext 
AnsiPrev AnsiPrev(IpStart,|pCurrentChar 
ANSITOOEM AnsiToOem(IpAnsiStr,lpOemStr 
AnsiUpper 
OEMTOANS! 
GetCurrentTask 
GetNumTasks* 
GetWindowTask* hTask 
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Syntax (arguments 
Task Yield = 
SetPriority(hTask,nChangeAmount _ 
GetRValue(rgbColor = 
DeviceMode(hWnd,hitem,|pString,IpString) 
Returns blue component of rgbColor GetBValue(rgbColor i 
GetGValue(rgbColor a 
GetTickCount 2 
HIBYTE(ninteger _ 
HIWORD(linteger a 
LOBYTE(ninteger a 
LOWORDi|Integer 
MAKELONG(nLowWord,nHighWord 
MAKEPOINT(lInteger 25 
max value 1, value 2 = 
min value 1, value 2 = 
Processes messages sent to it Window WndProc(hWnd,wMsg,wParam,|Param 
GetClientRect(hWnd,|pRect _ 
GetParent(hWnd = 
GetSysModalWindow a 
Window attribute __ | GetWindowRect(hWnd, |pRect eS 
GetWindowText(hWnd,ipString nMaxCount) __ 
GetWindowTextLength(hWnd _ 
SetSysModalWindow(hWnd = 
SetWindowLong(hWnd,nindex,INewLong) _ 
SetWindowText(hWnd,|pString = 
SetWindowWord(hWnd,nIndex,wNewWord 
Window caret CreateCaret(hWnd,hBitmap,nWidth,nHeight) 
DestroyCaret a 
GetCaretBlinkTime a 
GetCaretPos(IpPoint = 
Removes system caret from window Window caret HideCaret(hWnd ae 
SetCaretBlinkTime(wMSeconds ro 
SetCaretPos(X,Y se 
ShowCaret(hWnd a 
CallWindowProc(IpPrevWndFunc,hWnd,wMsg,wParam,|Param 
GetClassLong(hWnd,nIndex = 
GetClassName(hWnd, lpClassName,nMaxCount 
Returns info at nindex in WNDCLASS structure Window class GetClassWord(hWnd,nindex = 
RegisterClass(IpWndClass 
SetClassLong(hWnd,nindex,INewLong) 
SetClassWord(hWnd,nIndex,wNewWord) 
Removes hWnd from clipboard viewer chain Window clipboard _[ChangeClipboardChain(hWnd,hWndNext) __ 
CloseClipboard = 
CountClipboardFormats _ 
EmptyClipboard = 
EnumClipboardFormats(wFormat _ 
GetClipboardData(wFormat = 
GetClipboardFormatName(wFormat,lpFormatName,nMaxCount 
Window clipboard _|GetClipboardOwner a 
GetClipboardViewer 
\sClipboardFormatAvailable(wFormat 
OpenClipboard(hWnd _ 
Window clipboard__| RegisterClipboardFormat(IpFormatName 
SetClipboardData(wFormat,hMem = 
SetClipboardViewer(hWnd a 
ChildWindowFromPoint(hWndParent,Point) _ 
ClientToScreen(hWnd,|pPoint = 
ScreenToClient(hWnd,|pPoint = 
WindowFromPoint(Point 2 
Window creation |CreateWindow(IpClassName, lpWindowName,dwStyle,X, Y,nWidth, 
nHeight,hWndParent,hMenu,hinstance,|pParam 


Returns Ref Page # 
Result 
nNew 
cRed 
oString 
cBlue 
cGreen 
WwTicks 
cHighByte 
wHighWord 
cLowByte 
wLowWord 
wlnteger 
ptPoint 
nMaximum 
nMinimum 


None 
WndParent 


None 
nCopied 
nLength 
PrevWnd 
OldLong 


wOldWord 
None 

None 
wMSeconds 
None 

None 

None 

None 

None 


ong 
nCopied 
word 
Registered 
OldLong 
OldWord 
Removed 
Closed 
nCount 
Emptied 
wNextFormat 
ClipData 
nCopied 


Available 
Opened 
wFormat 
ClipData 
WndNext 
WndChild 


one 


hWnd 195 
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Table 6.73. Continued 


Function Name 
DestroyWindow 
GetWindowLong 
GetWindowWord(hWnd,nindex 
IsWindow(hWnd 
ClipCursor(IpRect 
Stores cursor position in POINT structure GetCursorPos(IpPoint [None ———“<i‘~*C:SC‘(i‘;é SY 
Sets cursor shape to hCursor; removes if hCursor=Null SetCursor(hCursor 
[SetCursorPos. ss SSSSSCSCS~*~*~SC~«~dSS ES MOUSE CUO tO Screen coordsXY  —=—s—S—SCS [Widower |SeetCursorPos(X,Y)  —  C(‘“‘“;‘“‘“‘COOOOUUUUC(None Uf 427) 
ShowCursor(bShow 
DefWindowProc(hWnd,wMsg,wParam,|Param iReply =] 206 
CreateDialogindirect(hInstance, |pDialogTemplate, hWndParent,|pDialogFunc 
lwResult | 2 
[None dT C«i6 
Creates modal dialog box lwResult | 1 
DigDirList(hDig,lpPathSpec,nIDListBox,niDStaticPath,wFiletype 
Copies selection from nIDListBox to IpString 
lEndDialog —Sss=s=~‘“‘;~;SCSCSCSCCéXr PS F@SOUCES and destroys Windows of dialogbox __—«||Windowdialogbox [EndDialog(hDig.nResul) ss C“(‘COW!UUUUUUUUUUUONonme = CWT C2285 
Returns dialog control handle 
Translates text of nlDDigitem to integer value 
GetNextDigTabltem(hDig,hCtl,fPrevious 
IsDialogMessage(hDig,loMsg 
isDigButtonChecked(hDig,nIDButton 
[Result 
fAdjustWindowRect——s—sS~*~*~CSCSC Convert Glionttreectangie toa windowrectangle ——=——s«d|Windowdisplay _[AdjustWindowRect(IpRect,|StylebMenu) ss CC“‘SSCUC(Noneg =O 150 
AnyPopups—~—s~—~—“—*~*S*~*~*~*S*SCSCSC@dIicctte@S Whether any popup windows visible —=s—s—s[Windowdisplay _[AnyPopup() ss C—“‘“ (‘(<‘C(;CCOOOOCOC#C#Cdi#é®isible, =| 153 
BringWindowToTop(hWnd 
Closes specified window CloseWindow(hWnd 
EnumChildWindows(hWndParent,lpEnumFunc,|Param lpDone—— CT CC 
EnumWindows(IpEnumFunc,|Param 
Returns handle to active window GetActiveWindow hWnd TCD 
Searches for next window handle 
Isiconic(hWnd 
Determines whether hWnd is visible Window displa 
Determines whether window is at maximum size 
MoveWindow(hWnd,X, Y nWidth nHeight,bRepaint 
OffsetWindowOrg(hDC,X,Y 
Displays or removes window as specified by nCmdShow 
Flashes window once FlashWindow(hWnd,binvert 
Generates a beep when message box displayed 
Window information 
EnableHardwarelnput* EnableHardwarelnput(fEnable!nput 
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Syntax (arguments 
EnableWindow(hWnd,bEnable a 
[GetAsyncKeyState~_ ss SSSSSC*[Deetermineswhetherkeyisupordown —s—— ss =SSSS«|Windowinput _—s([GetAsyncKayState(vKe oa 
GetCapture 2 
Window input GetDoubleClickTime = 
GetFocus a 
GetInputState = 
Window input GetKeyBoardState(IpKeyState = 
Window input GetKeyState(nVirtKe _ 
fisWindowEnabled «Returns state of hWnd input from mouse and keyboard [Window input___| lsWindowEnabled(hWnd = 
KillTimer ss SCSC~*~—~CSCSCSCSCSdiKilli timer eveennticdenntified by hWnd and nIDEvent — [Windowinput _[KillTimer(hWnd,nIDEvent = 
ReleaseCapture——— SSSCSC~*~*~CSC*d Re@'S@ Moe input, reStores normal processing _—Ss—s—s«s[Windowinput__[ReleaseCapture = 
SetCapture(hWnd = 
SetDoubleClickTime(wCount = 
SetFocus(hWnd = 
SetKeyboardState(IpKeyState iz 
Window input SetTimer(hWnd,nlDEvent,wElapse,IpTimerFunc 

p SwapMouseButton(bSwap i 
WinMain(hinstance,hPrevinstance,lpCmdLine, nCmdShow 
GetWindow(hWnd,wCmd 
RegisterWindowDestroy(hWnd,fRegister 
SetParent(hWndChild, hWndNewParent) 
SetWindowPos(hWnd,hWndinsertAfter,x,y,cx,cy, wFlag 
ChangeMenu(hMenu,wlDChangeltem, lpNewliem,wiDNewltem,wChange 
CheckMenultem(hMenu,wIDCheckitem,wCheck 
CreateMenu = 
Destroys hMenu and frees memory it occupied DestroyMenu(hMenu = 
DrawMenuBar(hWnd 25 
EnableMenultem(hMenu,wIDEnableltem,wEnable 
GetMenu(hWnd _ 
GetMenultemCount(hMenu — 
GetMenultem!D(hMenu,nPos _ 
GetMenuState(hMenu,wiD,wFlags = 
GetMenuString(hMenu,wiDitem, IpString,nMaxCount,wFlag 
GetSubMenu(hMenu,nPos = 
GetSystemMenu(hWnd,bRevert _ 
Hilite Menultem(hWnd,hMenu,wIDHiliteltem,wHilite 
SetMenu(hWnd,hMenu = 
DefHookProc(code,wParam,|Param, IplpfnNextHook 
DispatchMessage(lpMsg - 
GetCurrentTime ez 
GetMessage(IpMsg,hWnd,wMsg¢FilterMin, wMsgFilterMax 
GetMessagePos = 
GetMessageTime na 
InSendMessage _ 
PeekMessage(IpMsg,hWnd,wMsogFilterMin,wMsgFilterMax,bRemoveMsg 
PostAppMessage(hTask,wMsg,wParam,|Param 
PostMessage(hWnd,wMsg,wParam,|Param) 
PostQuitMessage(nExitCode = 
PtinRect(IpRect,Point = 
RegisterWindowMessage(|pString = 
ReplyMessage(IRepl oaz 
SendMessage(hWnd,wMsg,wParam,|Param) _ 
SetMessageQueue(cMsg = 
TranslateAccelerator(hWnd,hAccTable,IpMs 
TranslateMessage(IpMsg = 
WaitMessage a 
BeginPaint(hWnd,|pPaint = 
EndPaint(hWnd,|pPaint = 

Get DC(hWnd m2 
GetDCOrg(hDC 
GetUpdateRect(hWnd,|pRect,bErase 


Returns Ref Page # 
Done 
nState 


wClickTime 
Wnd 
Event 

none 

nState 
Enabled 
Killed 


WndPrev 
WndPrev 


niDNewEvent 
Swapped 
nExitCode 


Protected 
PrevParent 


Changed 
OldCheck 
Menu 
Destroyed 


Enabled 
Menu 

nitems 

niD 

witem 

nCopied 
PopupMenu 
SysMenu 
Hilited 
Set 

code 

Result 


Continue 


ime 
InSend 
Present 
Posted 
Posted 
None 
InRect 


Translated 
None 
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Table 6.73. Continued 


Function Name Syntax (arguments Ref Page # 
GetUpdateRgn* [Copies window's update region to specified region _—«s(| Window painting _[GetUpdateRgn(hWnd,hRgnfErase) SR gnType 
GetWindowDC 
InvalidateRect 
ReleaseDC Release display context ReleaseDC(hWnd,hDC nReleased 
UpdateWindow Update Window(hWnd one 
ValidateRect(hWnd,IpRect one 
Releases hRgn from repainting alidateRgn(hWnd,hRgn one 
Passes each property of hWnd to IpEnumFunc Window propert numProps(hWnd,lpEnumEunc Result 


FindWindow Returns handie of window indWindow(lpClassName,|pWindowName Wnd 
GetProp Returns handle associated with IpString etProp(hWnd,IpString Data 


Removes lpString from property list 


RemoveProp(hWnd,|pString Data 
Copies string and data handle to property list of hWnd SetProp(hWnd,|pString, AData Set 
opyRect Copies an existing rectangle ngle |CopyRect(lpDestRect,ipSourceRect 


nflateRect Resizes IpRect by X units horiz and Y units verticall Window rectangle _|InflateRect(IpRect,x,Y 


nintersection 
Empt 


ntersectRect Window rectangle | intersectRect(IpDestRect,IpSrc1Rect,lpSrc2Rect 
IsRectEmpt Window rectangle _|IsRectEmpty(IpRect 

OffsetRect Window rectangle |OffsetRect(IpRect,X,Y 

Window rectangle |SetRect(IpRect,X1,Y1,X2,¥2 nResult 
SetRectEmpt Window rectangle _j{SetRectEmpty(IpRect 
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SetRectRgn* Window rectangle 

i Stores union of two rectangles Window rectangle nUnion 
GetScrollPos Returns current position of scrollbar Window scrolling 
GetScro!lRange Copies min/max scrollbar positions i 
ScrollWindow Moves contents of client area by Xamount, Yamount Window scrolling 
SetScrollPos Window scrolling nOldPos 
SetScrollRange Window scrolling None 
GetSysColor Window sys into rgbColor 

Window sys info} SetSysColors(nChanges, |pSysColor,|pColorValues 
GetProfileString Returns string info from WIN.INI fife Windows init file GetProfileString(IpAppName,ipKeyName,|pDefault,lpReturnedString, 
nSize 

G nKeyValue 
WriteProfileString Ci ipString to WIN.INI file String Result 
GetAspectRatioFilter Get setting of current aspect-ratio filter | —~—~—s  GetAspectRatioFilter(hDC 
Version Info: “Applicable to versions of Windows beginning with 2.0 
Notes: C is case sensitive. Lowercase prefix to argument 


and result names are data type indicators. 


Source: Microsoft Windows SDK Programmer's Reference 2.0 


See Also: 6.71, Windows Function Summary by Version 
6.72. Windows Function Summary by Name of Function 


o8E 


g uoll0es 


PC Sourcebook 


6.74. DIAGNOSTIC AND ERROR CODES 


| 1(1)_ [Insufficient memory for allocation | 
| 2 (2) Error reallocatingmemory 
| 3(3) [Memory cannotbefreed 
p44) 
5) 


| 7 (7) |Windowhandle notvalid 
|___8(8) _|Cacheddisplay contexts arebusy 
Display module not valid 

invalid lock on system queue 

LocalReAlloc -- invalid local heap 

| 15B (347) [Invalid local heap | 


NOW BPO Tp] 
CONOR [oil 


fee) 


Invalid entry name reference 
Invalid module handle 


| 500 (1280) |Resource manager/user profile errors | 
Divide by zero 


Source: Microsoft Windows SDK Programming Tools 2.0, pages 247 to 248 
Microsoft Windows Reference Manual 1.0, page 225. 
(Not documented in Microsoft Windows Reference Manual 2.0) 


6.75. WINDOWS LOGICAL COORDINATE MAPPING 


(viewport) 
Physical 
Device 


The x coordinate of the window origin 
The y coordinate of the window origin 
The x component of the window extent 
The y component of the window extent 


The x coordinate of the viewport origin 
The y coordinate of the viewport origin 
| __ Dy _|The y coordinate in the physical coordinate system 


Thus: Dx = (Lx - xWO) * x VE/xWE + xVO 
Dy = (Ly - yWO) * yVE/yWE + yVO 
Lx = (Dx - xVO) ( xWE/xVE) + xwO 
Ly = (Dy - yVO) * yWE/yVE + yWO 


Notes: *The viewport generally, but not always, is the same as 
the physical device. 
«Width and height of the viewport must be >-1 and <32768 
Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 88 to 90 
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6.76. WINDOW STYLES 


| CStyleName dT C“‘CONOOCO#O#COC#C#éd scription Cd CResttrictions 
[WS_BORDER_—s—“ws*C*C*#dWiindowithathasaborder 
WS_CAPTION———SSSC«Windowthathasacaptionbar— C“‘CNSOOCOCOCO(C(C#C#C#C#WdiIpiies WS BORDER 
Cannot be used with WS_POPUP 
[WS _CHILDWINDOW_([Childwindow 
Exclude area occupied by child windows when drawing within parent 
IWS_CLIPSIBLINGS ___——=«|Clip child windows relativetoone another CC“‘NSCOOCCCO(USedwith WS CHiLDonly 
IWS_DISABLED —CSCSC*d(Wiindowitthattisinitiallydisabled 
IWS_DLGFRAME s«|Window with double border,nocaption 
Group applies until next WS_GROUP 
[WS_HSCROLL Ss [Windowthathas horizontal scrollbar 
WSICONIC SSSC*[Windowisinitiallyiconic —C“‘“‘(‘®SSOOCOC*C#C#C(‘(NNC#C#C#dFor'usewith WS TILED only 
IWS_MAXIMIZE** ss |Windowismaximumsizepossible 
IWS_MAXIMIZEBOX** ___s|Windowccontainsmaximizebox 
Window is minimum size possible er ee iS aay 
[WS_MINIMIZEBOX** [Window contains minimizebox 
[WS_OVERLAPPED** [Overlapping window 
[WS_OVERLAPPEDWINDOW* | Window w/ WS_OVERLAPPED, WS_CAPTION, WS_SYSMENU,WS_THICKFRAME] 
Popup window 
lWS_POPUPWINDOW____ [Window having styles WS_POPUP, WS_BORDER,WS_SYSMENU_ 
Use with windows w/caption or scrollbars onl 
Use with windows w/ caption bars onl 
IWS_TABSTOP** [Defines controls thatcanbe movedtobytabbing = CT abbbing applies until next WS_TABSTOP _| 
[WS_THICKFRAME** [Window has a thick frame, which canbe usedtosizewindow 
MWS CUA ESVe eh  e  f USC WO a a ee 
IWS_TILEDWINDOW* | Window w/_ WS_TILED, WS_CAPTION, WS_SYSMENU, WS_SIZEBOX | 
WS_VISIBLE —SSSSSC«s[Windowthatisinitiallyvisible 
IWS_VSCROLL sd Windowthathasverticalscrolibar 
Version Info: **Applies to Windows 1.0 only 

«**Applies to Windows 2.0 and later only 
Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 199 to 200 

Microsoft Windows SDK Programmer's Reference 1.0, pages 28 to 29 
See Also: 6.37. Include File Constants Definitions by Name 


6.38. Include File Constants Definitions by Use 
6.72. Windows Function Summary by Name of Function 
6.73. Windows Function Summary by Type of Function 
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6.77. WINDOWS FILE TYPES 


| (0) [Normal File [Find all 'normal'fles 
| 4000 (16384) |Drivebit | 


Notes: wFiletype is determined by ANDing together the bits for the file types 
you want to match. 


Source: Microsoft Windows SDK Programmer's Reference 2.0, page 216 


See Also: 6.72. Windows Function Summary by Name of Function 
6.73. Windows Function Summary by Type of Function 


6.78. DISPLAY CONTEXT DEFAULT SETTINGS 


[Brush Origin (0,0) 
[Current Pen Position (0,0) 
Intercharacter spacing JQ 
[MappingMode_ [MMTEXT 
Pen IBLACK-PEN 
[Viewport Orgin, (0,0) 
[Window Origin (0.0) 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 92 to 93 


See Also: 6.37. Include File Constants Definitions by Name 
6.38. Include File Constants Definitions by Use 
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6.79. BINARY RASTER OPERATION CODES (ROP2) 


R2 WHITE Pixel is always white 
Source: Microsoft Windows SDK Programmer's Reference 2.0, page 443 
See Also: 6.37. Include File Constants Definitions by Name 


6.38. Include File Constants Definitions by Use 


6.80. TERTIARY RASTER OPERATION CODES 


Dest=(source AND pattern 
Dest=(source AND pattern) OR dest 
ISRCCOPY ss C«ICC00020 (13369376) | t—“‘“‘;‘;SCOCOCOC;*;*C(C‘*S 


WHITENESS FFOO62H (16711778 Dest=WHITE 
Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 670 to 677 
See Also: 6.37. Include File Constants Definitions by Name 


6.38. Include File Constants Definitions by Use 
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6.81. GDI INFORMATION INDEX DATA 


TECHNOLOGY The device technology used O=vecior plotter 
1=raster display 
2=raster printer 
3=raster camera 
4=character stream, PLP 
5=metafile, VDM 


6=display file 
Width of displa 
Height of displa 
Number pixels along display width De 


Number pixels along display height 
IBITSPIXEL ___———s [Number ofadjacentcolorbitsperpixel [| —“—i—‘“—s—s‘“‘“‘—s—s*s—s*@Y 
IPLANES _—s——s[Numberofcolorplanes— | —“(—i‘“(Cs*s*s*s~s~s~—~—~—~—CCisCS 
INUMBRUSHES __|Numberofdevice-specific brushes | —‘“‘“‘“C;*™S™*™~™~*~*~*~*@™Y 
INUMPENS _—_s[Numberofdevice-specificpens | —i‘“‘“(C™S*™S™*™*™*™*~*~*~*~™C™C~*@™Y 


Number of device-specific fonts 


NUMCOLORS Number of entries in device's color table 
|ASPECTX ___—[ Relative width of device pixelusedforliney 
|ASPECTY___—[ Relative height of device pixelusedf/lines| 
|ASPECTXY__| Diagonal width of device pixelusedf/lines| 
IPDEVICESIZE __[Size of internal data structure PDEVICE_|Inbytes 
O=cannot clip, 1=can clip rectangle 
RASTERCAPS Raster capabilities of device RC_BITBLT (can transfer bitmap) 
RC_BANDING (requires banding support) 
RC_GDI20_OUTPUT (supports 2.0 features) 
RC_BITMAP64 (supports bitmaps >64K) 
RC_SCALING (capable of scaling 


CURVECAPS Curve creation capabilities of device Bit O=can do circles 
Bit 1=can do pie wedges 
Bit 2=can do chord arcs 
Bit 3=can do ellipses 
Bit 4=can do wide borders 
Bit 5=can do styled borders 
Bit 6=can do wide and styled borders 
Bit 7=can do interiors 
Bits 8-15=NOT USED 


LINECAPS Line creation capabilities of device Bit OSRESERVED 
Bit 1=can do polyline 
Bits 2-3=RESERVED 
Bit 4=can do wide lines 
Bit 5=can do styled lines 
Bit 6=can do wide and styled lines 
Bit 7=can do interiors 
Bits 8-15 =NOT USED 


POLYGONALCAPS | Polygonal creation capabilities of device | BitO=can do alternate fill polygon 
Bit 1=can do rectangle 

Bit 2=can do winding number fill polygon 
Bit 3=can do scanline 

Bit 4=can do wide borders 

Bit 5=can do styled borders 

Bit 6=can do both wide and styled borders 
Bit 7=can do interiors 
Bits 8-15=NOT USED 
Bit O=can do character output precision 
Bit 1=can do stroke output precision 
Bit 2=can do stroke clip precision 

Bit 3=can do 90-degree character rotations 
Bit 4=can do any character rotation 

Bit 5=can do scaling independent of X and Y 
Bit 6=can do doubled character for scaling 
Bit 7=can do integer multiples for scaling 

Bit 8=can do any multiples for exact scaling 
Bit 9=can do double weight characters 

Bit 10=can do italics 

Bit 11=can do underlining 

Bit 12=can do strikeouts 

Bit 13=can do raster fonts 

Bit 14=can do vector fonts 

Bit 145=RESERVED, must be 0 


TEXTCAPS Text creation capabilities of device 


Version Info: *First defined in Windows 2.0; not listed in Windows 1.0 documentation 


Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 270 to 273 
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6.82. BITMAP DATA STRUCTURES 


Monochrome Bitmaps: 


Pixel Order 


a! 


Etcetera 


Section 6 
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Table 6.82. Continued 
Color Bitmaps: 


Pixel Order 
| 0 


1 


Red Scan 0 


O=color disabled 
1=color enabled 


eh pete ol 
3 

= ee 
Vides tej aang Sal 
f= 48 3) 
ie: eel 
fe Or | 
es 
|Biue Scan n-i j | | | 14 | 

0 15 


Etcetera 
Notes: Color bitmaps require three arrays: red, green, and blue 
Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 609 to 611 
See Also: 6.39. BITMAP Structure Format 


6.83. SYMBOLIC DEBUGGER (SYMDEB) COMMAND SUMMARY 


Command Line Options: 

im CC*~“‘C!COC(C(C#iRe@directs output to secondary monomonitor | 
Disables the 'more' feature ee ae 
O=no reporting 


Iw Sets memory allocation reporting level to # 
1=allocation messages only (default) 


2=movement messages only 
3=both allocation and movement messages 


fn Permits use of nonmaskableinterrupts | 
fis features available on IBM compatibles | 
filename | Prevents named symbol file being used with executable file 


Notes: *Options may be preceded by a hyphen instead of a forward slash 
*Options may be identified with upper- or lowercase letters 


ie) 
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Table 6.83. Continued 


SYMDEB Commands: 


Command 
a[address 
Set 80386 address breakpoint(s 
Clear breakpoint(s 
fodfidlist] === SSSCSC~*~*~CS Disable bre@akpoint(s) —CC—C“‘~‘CSCSC*@d 
befidlist] == SC*~*~“;*~™SC[Entbl@ rektpoint(s) = C“‘“‘CSC;*;C*” 
c range address Compare 


Dump memory using previous type 
Dump memory in ASCII format 
Dump memory in bytes 
Dump memory in double words 
Display global memory heap 
Display local memory heap for current DS 
| [range Dump memory as long floating point 
dg Display task quel 
Dump memory in 10-byte real numbers 
Dump memory in words 
Input from port 
etapa teem a CAS ge eae el Uae oe Ae eee ed | 
r [register]]|=]value 
S- Set machine debugging onl 
s& 
Set source debugging onl 
Display unassembled instructions 
w faddressidrive record count]] Write to disk 
ft [Display current source code line 
>filename Redirect SYMDEB output to file 
=filename Redirect SYMDEB input and output 
filename Redirect program input to file 
filename Redirect program output to file 
~filename Redirect program input and output 
'[doscommand Execute DOS shell or command and return 
* string Comment 


range 
a |range 
b [range 
id [range 


nom co 


Qa 


Source: Microsoft Windows SDK Programming Tools 2.0, 
pages 100 to 102 and 110 to 138 
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Keyboards, 
Video Adapters, 
and. ee 


7.01. MACHINE SUMMARY AND HISTORY 


Al ClassMachines [ ssi: P'S/2 Machines 
PC Portable |_Convertible PC/AT PO/XT 286 Model 30 Model 50 Model 60 Model 80 


PC Class Machines 


[Convertible _| [Model 60_| 
10 mhz 80286 
[Math coprocessor ———SS«d(Optional___—s—*([Optional, ~—SSs [No —S—S—S—«*dtOptional [No ——S——S*d[Optional. ~—SSSS—S«dOptional ~~ Optional Optional 
[ROMon motherboard ———s‘[40K_ OC CdAOKCC*C“‘CONCCK':OOCOC*SCOKCCC“‘CL;‘(“(‘N#N’CNSN’NNN {KSC “$N($#$§?$W$’)N..“§»W»«sS@4K CO CC‘ AK CO2BK 28K 28K 
33-watt 130-watt | SC‘ ABOVAAC*('130-wattt, = s*'70-waattt not specified [not specified 
(SDPO GIS. nn ne I oes ee I Oe Oe ee ew NO et pes [Oe ee IO ee Oe IO ee Oe 
ese A spots fg fp 
—————————— —————— (Oh eee ee ee ee IO ee ee es ee ee 
32-bit PS/2 slots CCid sf fn nd 
IDVe clots fp 2 eA A ee ee eS aE (Se "eee | ee 
[Supplied floppy drive(s) [1 180K ¥ 1 360K 5.25" [None [2 360K 5.25"[2 720K 3.5" 1 1.2M 5.25" 1 360K 5.25" 
(Supplied harddrive Ss {None 10 Meg. ~~ JNone_ [None [None [20 Meg. 20 Meg. 120 Meg. [20 Meg. [44 Meg. [44 Meg. 
[Optionalharddrive  __—Ss——s [None *[20 Meg. Ss [None —s [None ——s[None (40 Meg. == [None None None 70 Meg. 70, 115 Meg. _| 
Cassette ss «Supported [No C*Supported [No ss [No FCC C*dIN],S sC‘IN =~ CNN INN 
[Serialports [Optional [Optional [Optional [Optional [Optional [Optional = sFOptional ~— des, 1 des, 1 dVes,i des, 1 
[Mouse ports «Optional [Optional [Optional [Optional ~~ [No ———«dOptional «Optional =~ Yes Ves dos 
[Supplied video adapter [None [None Built-in PCJr |Special [CGA emulation Optional «Optional =~ C[MCGA VGA VGA VGA 
MDA,CGA,EGA [None s|None_——s|None~———s|MDA.CGA.EGA—[MDA.CGAEGA_[VGA_ [None [None [None 
83-ke 83-ke “chiclet" 84-key, 101/102-ke 
Height 6S. 8" Ca Ea Og ee SO ee ee A Oy oo, PB Se a eo 
Width, = oe oe. to 20" ieee ee I ee ae GSS. eS 
16.1 15.6, — 2 G5 AS IS 
32 lbs 
[Cassette BIOS support, —ss[Yes_ — CdVes SC :—C“‘dTYs’ SC CCINoF™—~“‘S(N)~=~COINoTtC—“‘C‘N’CNCCOCINO: FOC“‘(’’CS&SENTYT”—S—s§$ SS INo CNC“ (;:SC*dINC Cid” 
IEGABIOS support, = NOG CYes CIN CIN SCN Yes (‘ies t(“‘i‘Y#S Ves des Ces 
Yes Yes-2 ports Yes-2 ports Yes-4 ports Yes-4 ports _| Yes-4 ports 
Harddisk BIOS support ss [No CdYes CIN, SC“(‘d[N] =~ C[No,—“(‘“‘*CYes Ss Cds SS C*“‘d‘S: ~OCOCdSYes —CC*dC' gs 
Recommended DOS version*{1.0 2.0 Cid BB 8. 88 
History Apr-87 
Updated Ce un Apr-e6 On u-87 TF Sep-87 
[Dropped CE CCSCédéSL-877 Pare sa ane ee UE ee pte ge ng ee fa gs ee ee a | 


Notes: *Case housing motherboard 
**At time of introduction 
““*Originally 6, upgraded to 8 
“Eventually upgraded to 640K 
tFor half-height drives 
¥Other drives and sizes available 
§Eventually upgraded to Yes 


Source: Byte, June 1987 
Byte, August 1987 
PC Magazine, May 26, 1987 
PC Magazine, July 21, 1987 
PCur Technical Reference, pages 2-19, 2-135, D-1 
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7.02. PC, AT, AND PS/2 MEMORY USAGE SUMMARY 


C0000 - DFFFF Reserved for ROM expansion Used for I/O channel BIOS (as in XT disk controller) 
C0000-C3FFF EGA BIOS 
C6000-C63FF PGA communications area 
C8000-CBFFF hard disk BIOS 
D0000-D7FFF cluster adapter BIOS 
D0000-DFFFF PCJr expansion cartridges 


Source: IBM PS/2 Model 50 and 60 Technical Reference, page 4-181 
iBM PS/2 Modei 30 Technical Reference, page 1-5 
IBM AT Technical Reference, page 1-8 
IBM PC/XT Technical Reference, pages 1-8, 1-9 


See Also: 4.002. BIOS Memory Usage Summary 
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AT Use 
| _0-F__ {DMA controller (8237A-5)___—— [DMA controller (8237A-5)___——s {DMA controller 
|} 10-1F [UNDOCUMENTED RESERVED FOR SYSTEMBOARDIDMA controller Td 
| _30-3F [UNDOCUMENTED [interrupt controller 1 (8259A)_ [UNDOCUMENTED Td 
System timers 
Timer (8253-5 [Timer (8254-2) CJUNDOCUMENTED OT 
PS/2 uses 70-71 only, reserves 74-76 

DMA page registers 
PS/2 uses 90-94, 96-97 onl 

NMI mask register 
HE UND OCUMENTEO __['itetupl controller ¢ 86808) __ UNDER UMENTEB fe 
RESERVED [DMA controller 2(8237A-5)_ ss [DMA controller, 
| DO-DF_ [UNDOCUMENTED [DMA controller 2 (8237A-5)__ [DMA controller 
| EQ-EF |RESERVED [RESERVED FOR SYSTEM BOARD|UNDOCUMENTED Td 
SN a ee ee Ae EN ee 
Fixed disk | 

Expansion unit 
| 220-24F [RESERVED CAVAILABLE FOR VO CHANNEL [UNDOCUMENTED TT 
| 250-25F [UNDOCUMENTED CS TAVAILABLE FOR VO CHANNEL [UNDOCUMENTED TO 
|_260-26F JUNDOCUMENTED AVAILABLE FOR VO CHANNEL [UNDOCUMENTED PO 
|_270-27F [Parallel printer2 «df Paaralllelprinterport2_——s[Parallelport3_— All. use 278-27F only except PS/2 uses 278-278 
SST EE IS ————————————ET 
UNDOCUMENTED FAVAILABLE FOR VO CHANNEL [UNDOCUMENTED TO 
UNDOCUMENTED JAVAILABLE FOR VO CHANNEL {UNDOCUMENTED Of 
[AlternateEGA SC TUNDOCUMENTED OT 
AlternateEGA SC FUNDOCUMENTED TT 
[AlternateEGA SC JUNDOCUMENTED Of 
Prototype card [Prototype card TC SUNDOCUMENTED OT 
SF prototype catd——____{ Poel be a0 ae TNE ER op 
Fixed disk adapter [AVAILABLE FOR VO CHANNEL [UNDOCUMENTED OT 
UNDOCUMENTED (XT/370 uses) [AVAILABLE FORO CHANNEL [UNDOCUMENTED Of 
| 340-34F [UNDOCUMENTED AVAILABLE FOR VOCHANNEL [UNDOCUMENTED 
| 350-35F [UNDOCUMENTED [AVAILABLE FOR VO CHANNEL [UNDOCUMENTED TO 
| 360-36F |UNDOCUMENTED [PC network (low address) [UNDOCUMENTED 
SDLC or second bisync controller SOLG of second bisyne controller HNO MENTE fF 
Cluster adapter [UNDOCUMENTED 5 | 
irst bi [First bisync controlier J UNDOCUMENTED Td 
| 3C0-3CF {Enhanced graphics adapter_—([Enhanced graphics adapter__—'|Video subsystem | 
| 3D0-3DF [Color graphics adapter Color graphics adapter___—s|Video subsystem fT 
| 3E0-3EF [3E0-3E7 RESERVED AVAILABLE FORO CHANNEL [UNDOCUMENTED fT 


7.03. /O PORT USAGE SUMMARY 


3FO-3FF {Floppy disk adapter, 1st async 


) 


loppy disk adapter, 1st async 
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7.04. PC INTERRUPT USAGE SUMMARY 


10S Table address of graphics characters 
| __ 90-93 —|Criticalerrorhandleraddress_ Cd 


Obsolete 
Ali DOS services available through this interrupt 


Read logical sector(s 
Write logical sector(s 


9C-9F Obsolete 
RESERVED Idle signal 
29H RESERVED TTY output 


Critical section 


2AH 
2BH 
2CH 
2DH 
2EH 
34H 
35H 
37H 
RESERVED 


Multiplex (print spool control 
Long jump interface table address 
Long jump interface table address 


Interrupt Number [Vector Address] snterruptName Cd pre BIOS Entry Label Comments 
OH D14 
Dit 
System NMI_INT 
D11 
D114 
PRINT SCREEN See 4.001. BIOS Services Summar 
[BIB (RESEDA 
Dit 
Hardware TIMER_INT IRQO timer 0 
KB_INT IRQ1 keyboard 
[.  2B-2B- — RESERVED 9 ee ee ID IRQ2 AT slave 8259 
Di4 IRQ3 CON2: 
Dit IRQ4 COM1: 
Hardware Di1 IRQ5 PC: fixed disk adapter AT: LPT2 
DISK_INT IRQ6 floppy disk adapter 
Di4 IRQ7 LPT1: 
VIDEO_IO See 4.001. BIOS Services Summa 
EQUIPMENT See 4.001. BIOS Services Summa 
| 48-48 _|Memorysize i itss—“‘(‘CSOCSC*s*s*sSCsSBIOS ~—S“_-Wx EMERY SIZE. DETERMINE [See 4.001. BIOS Services Summa 
DISKETTE_tO See 4.001. BIOS Services Summar 
RS232_lO See 4.001. BIOS Services Summa 
CASSETTE_|O See 4.001. BIOS Services Summar 
KEYBOARD_|O See 4.001. BIOS Services Summar 
| 5C-5F_ [Printer t(‘C;ONCOCCC*S‘i’BION CS [PRINTER_IO See 4.001. BIOS Services Summa 
F600:0000 See 4.001, BIOS Services Summar 
Bootstrap BOOT STRAP See 4.001. BIOS Services Summa 
1AH TIME_OF_DAY See 4.001. BIOS Services Summar 
1BH DUMMY_RETURN Ctri-Break exit 
1CH DUMMY_RETURN 18.2 ticks/second 
1DH BIOS VIDEO _PARMS Table address of video parameters 
1EH BIOS DISK_BASE Table address of disk parameters 
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Table 7.04. Continued 
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Interrupt Name 
E4-E7 SSS ———_ 
RESERVED TG i = amg a ee Oe ee Neg Se ee ee ee | 
WE SE VEO fae ye nce Rn, ee a OS wate eer I ny, cere ae ee ee AN De meee aoe pipe ne ee age ek 
HRS ERY BD oe | DOO a ee ee ee ee ee 
FABSERVEO. ne. oe ne ee a DOS ee fe ane ge ce ee eg ee ae ee 
i fe ERE pope 
RESERVED HNN ec eo ene nee? eee Nee eS See See eer tee ae, eet 
RESERVED BIOS CTC CC Revectored disk VO (Int13) sd 
RESERVED BIOS CTC Fixed disk 0 parameter table address 

RESERVED BIOS CT EGA revectored video (Int 10 

10C-10F —|RESERVED BIOS = «| sss—i—‘i‘sSsSsSsSSC CJ EGA video parameters table address 

RESERVED BIOS tCdTtC“‘CSOC*S*S*CS*C*C*C‘WUEGGAPécCi-'st:128i chaaracctterss table adress Cd 
114-117. [RESERVED BIOS 

118-11B Se —————————— Fixed disk 1 parameter table address 

RESERVED NOS Se ge — ee 

ee a ee ee 
RESERVED BIOS Per scan code translatetableaddress 
RESERVED BIOS CU itti‘CNCC#*#C#*AT alarminterruptuserexitaddress Cd 
RESERVED PN ace nee re ee nN ee ee ee ee Se te ee 
130-133 [RESERVED PS a sree woes ce ep en ed ee ew ee ee 
Se —————————————— 
RESERVED ee} 
fe SE A | O-1er RESERVED 2a ee a) a |BIOS. ee ee 

io OOM =) Oates = UAT alannMNORUDE. <= 25 See ne SBS = ee ee a 
FSET gee CT: 1-1 =O SEE NE SDA ESE OR UE 
RESERVED HBOS Sree a ee 

[ose oe See I AC RA SND oon ec IO ne ts ee ee a ee ee ae 
————— ————————————————————— 
RESERVED OSs he et em kt pe = eh te eee oe ee 
———SEe—Ee———————————————————————————— 
RESERVED BOS os nan een ee Ae en ee | 
160:163° “| RESERVED. ne BIOS fs ee ee ee 
164-167 Ee  ————Ee 
168-168 [Functions IPCIC LUSTER at oe ee ee re En i en ee ee se ta ah 
= BaD Ree pPeserone 2 1SH eS tf 
170-173 [Networkuse tC (its‘“‘(‘S;COOOCO#C;*UPCO/CCLUSTER oT C“‘S’CCOCOC*INETBIOS entrypoint es C“‘“‘C;‘COC;*;*;*;C*;*C‘*” 
SE ——————————————— 
178-17B__ [RESERVED rr Se eee eee eee ee eee 
OR | A7C-17r RESERVED a a, (BIOS ee a 
ES foe —______ Se nee 

184-187 [RESERVED IUSERPROGRAMS[ 

| 62H _~——“‘L’:«S188-18B [RESERVED asst—“‘ C;;C;#;#;!C#C#C#C#;#*;C#C;#;C;C;*C(USERRPROGRAMS[ 

OSH. =. | BC 18k RESERVED. eo USER PROGRAMS (ne ee 
190-193"- ~IRESERVED = 8 USER PROGRAMS | se ee ee ee ed 
194-197 ES 
198-19B  |RESERVED I'USERPROGRAMS| EEE 
19C-19F _|Functions LIMEMS eT C(“‘COOC*#*#C#dSe@@ 5.29. Expanded Memory Manager Functions Summary | 
1A0-1A3_ [UNUSED UNASSIGNED ot 
1A4-1A7 Pages ee Rf ___ 
UNUSED ONASSIGNED(: <= b~— = —— ee ee 
1AC-1AF_ [UNUSED CC“‘($OSN#COCO#C#C#CN#‘C UC‘ C;*UKUNASSIGNED)S TC (Cd 
UNUSED [UNASSIGNED | tC“‘(O’™éCOC*COC;C#*CAXIS resume systemvector CCsCiz” 
UNUSED UNASSIGNED oT ssi“‘(‘“CSCSC(*CSCOCSCSCSsi‘(‘®]TCR$NYNYNYNYNSNSNCNNNNS s- —s s<— ss 
|) 6EH ~—s| ~=—1B8-1BB_ [UNUSED  ti“‘O!™COC;COC*;*C;C#C(;*CUUNASSIGNEDS TE OEE 
ae OR = les BOAR. PUNO a ee wm ee JONAS SIGNED en | ean ee ee Pe a ee ee ee | 
1C0-1C3 PC: RESERVED AT/PS2:IRQ8 real time clock IATBIOS ——sFRTC INT —=—— i —(Cstsi—SS—S—SSI RB 


(Continued) 


Z uo198g 


Table 7.04. Continued 


ype BIOS Entry Label 
AT BIOS RE_DIRECT 
C:RESERVED AT/PS2:IRQ10 AT BIOS D11 

C:RESERVED AT/PS2:IRQ11 AT BIOS Di1 


1D4-1D7 C:RESERVED AT/PS2:IRQ13, 80287 AT BIOS INT_287 
1D8-1DB C:RESERVED AT/PS2: fixed disk controller AT BIOS Dil 


: 


Compiled From: 


P 

: P 
1D0-1D3__{PC:RESERVED AT/PS2:IRQ12 AT BIOS Di 

P. 

Pp 


1DC-1DF PC:RESERVED AT/PS2:IRQ15 AT BIOS Dii 


IBM PC/XT Technical Reference, Section 2 (see BIOS listings or page 2-4 of old XT manual for summary) 
IBM PC/AT Technical Reference, Section 5 (see pages 5-5 and 5-6 for summary) 

IBM DOS 3.3 Technical Reference, Section 6 (see pages 6-13 to 6-33) 

IBM PS/2 and PC BIOS Technical Reference, Section 2 (see page 2-3 for summary) 


4.001. BIOS Services Summary 

5.01. DOS Interrupt Usage by Version 

5.08. INT 33H: Mouse Functions Summary 

5.29. INT 67H: Expanded Memory Manager Functions Summary 


IRQ9 

IRQ10 
IRQ11 
IRQi2 
IRQ13 
{RQ14 
IRQ15 


Comments 


yooqsoinos Od 


66€ 
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7.05. PC KEYBOARD KEY NUMBFRS AND SCAN CODES 


1 
Po Suppressed [Extended | 
Po OS® Nl Extended | 
Po TH Suppressed [Extended | 


Po OS Gd Suppressed [Extended 
Pp GS Cd Suppressed [Extended | 
eS ES ES (7 EE | [ee (FE 


pO Suppressed [Extended | 
po Suppressed [Extended | 
POC COA Suppressed [Extended | 
Po tT OB) Suppressed [Extended | 
Poe US 31) Extended | 
pS OD = Suppressed [Extended | 
)J 4 | OE *Backspace [Backspace [Del (127) _ [Suppressed | 
Pp S| OF Tab Cd Extended ___| Suppressed _|Suppressed | 
pS Eg QCA (17) Extended _| 
po wT (23) Extended __| 
pte EC ENQ (5) Extended __| 
po IR C2 (18) Extended __| 
p20 tT C4 (20) Extended _| 
Poet ty EM (25) [Extended | 
eee 16 i _NAK 1), _ Extended: | 
Pe TQ) Extended | 
Mi NOE On JO. ISIS), |Exiended: 
PPLE (16) | Extended __| 
PA Esc (27) [Suppressed | 
Per BGS (29) Suppressed | 
po SOE fa ASO (1) Extended _| 
Pts SC (19) Extended __| 
po 822 I EOT (4) Extended __| 
po 84g GEL (7) Extended __| 
--%.-- 2 2 — ab WE sseniee | 
K 

OB 6 RP 2) Extended: | 
PG Suppressed [Suppressed _| 
| Od Suppressed |Suppressed | 
41 |p 29 CU Suppressed [Suppressed | 
PSB FS (28) Suppressed | 
Pp 44 eC iz SUB (26) Extended __| 
PSD XK ICAN (24) Extended | 
J 46 Ee CC CETX(S) Extended __| 
P4880 BST XQ) Extended _| 
pg 8 nN S014) Extended _| 


i eee Ie ee eee eee 
Pp 52K Suppressed | Suppressed | 
54 
po 5S 7 Prrint Screen [Extended __|Suppressed | 
| 56 CT 88 CAI suppressed |Suppressed [Suppressed | 
J SO BFA CfExtended Extended |Extended__| 
| GO CFC Extended Extended __|Extended__| 
3E F4 


| 6G CT 45 NumLock [Suppressed [Pause__| Suppressed | 


(Continued) 
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Table 7.05. Continued 


| Key Number _|Hex Scan Code | Base Case | Uppercase | With Cirl | With Alt | 
p80 50 [Down Arrow [NA [Suppressed [Suppressed | 
po tS PgDn INA CExtended__| Suppressed | 
p82 52 tings_ CNA Suppressed [Suppressed | 
| 83 TS Del INA Resetthe system 


Notes: *Extended means first scan code returned is 00, followed by an extended 
ASCII code 
*Suppressed indicates the key combination is not passed by the keyboard 
routine in BIOS 


Source: IBM PC/XT Technical Reference, Section 4 


See Also: 1.21. ASCII Character Set 
1.23. IBM Extended Character Codes 


7.06. AT 84-KEY KEY NUMBERS AND SCAN CODES 
Hex Scan Code 
a eee ee es (oe 


fearromeeeet = eee 
Back Tab 
ee OS 


28 


a Ty | ee ea | ee 
Cirl (suppressed 
Cees |. ae 


(Continued) 


401 


402 


Table 7.06. Continued 


Hex Scan Code |__Base Case__|_Uppercase_| 
ee ee (ea oa | ee 


SAS 
suppressed 
| ST C88 CAI (Suppressed) |(suppressed) | 
———————— 


spperessec) ppressed 


p75 EO52 insert 
(za aie ay 7 i | 5 [Se 
| tT Keypad7 |Home 
26 i 


io ea PW cea 
suppressed 
P96 4B Keypad 8 Cd 
pT CEC Keypad 5s (suppressed) | 
9850 Keypad 2 
— 33 2 ee i 
a A ce 
suppressed 
P1024 Keypad 6 
ser, HOD. 2 fe BA Sys Req. 
p07 A Keypad- 
p08 TE Keypad+ 


Notes: *Some key numbers and scan code numbers are missing 
and reserved by IBM 
-Suppressed indicates key combination is not passed by 
the keyboard routine in BIOS 


Source: IBM PC/AT Technical Reference, pages 1-44 to 1-46.4, 
4-18 to 4-20, 4-33 


See Also: 1.21. ASCII Character Set 
1.23. IBM Extended Character Codes 
7.05. PC Keyboard Key Numbers and Scan Codes 
7.07. AT 101/102-key Key Numbers and Scan Codes 
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7.07. AT 101/102-KEY KEY NUMBERS AND SCAN CODES 
Hex Scan Code__|_Base Case__| Uppercase _| 
aa [a a eee (ee) 


285 
da ~ care 
suppressed 
a FY cc 
suppressed 
a 
suppressed 


Le E0,38 Right Alt — 
suppressed 


er eee eae = eee [ee 
ee eee Gene oD | are 


(Continued) 


roe E0,1D Right Ctrl (suppressed) 
suppressed 


403 


404 


Table 7.07. Continued 


79 | £0.48 |leftArow | 
[80 | £0.47 |Home| SS 
[81 | £0,4F end |) 
[£0.49 ___[PgUp 
gon 


EO,49 [PgUp 
E0,51 


45,C5 (suppressed) 
suppressed 


ae 0 of A Keypad t= Ende 
p95 EO35 Keypad / |Keypad/__| 


Oo lee} foo} [ee] 
hj Loa Ba (ev) 


96 TC BCKeypad 8 [Up Arrow 
oF CC CCdKeypad 5 | CCid 

98 50 Keypad 2 Down Arrow 
“jing. 


J 49 Keypad 9 Page Up 
110 [Esc 


2A,37 [Print Screen | 
Scrolllock [| 
1D,E0.45,£0,C5,9D [Pause Break_ | 


Notes: *Some key numbers and scan code numbers are 
missing and reserved by IBM 
-Suppressed indicates key combination is not passed 
by the keyboard routine in BIOS 
**Only applicable to non-U.S. keyboards 


Source: IBM PC/AT Technical Reference, pages 1-45 to 1-46.4, 
4-65 to 4-68 
See Also: 1.21. ASCII Character Set 


1.22. IBM ASCI! Character Set 

7.05. PC Keyboard Key Numbers and Scan Codes 
7.06. AT 84-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 
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7.08. PS/2 KEY NUMBERS AND SCAN CODES 
Set 1 Make/Break Set 2 Make/Break Set 3 Make/Break 
a Cer 


ee ee ae F: 
OE /8E 86 / FO 66 66 / FO 66 [Backspace | 
OF / 8F 0D / FO 0D OD / FO 0D ce 
10/90 15/FO 15 15/F0 15 CS (°c 


12/92 247F0 24 24/FO 24 
ee 
Es Fea acme 2 ae (a 60-2075 YC | ee) 
pO FOSS 85 FOSS ly 
ae (A TE - ea <7 3 oa a || (Ce 
ea (ee 27 =) Ce (7 << 2 | | 
aaa (eee 7 ee OO eee Ye (ee (<a 
ee BE O00 OA ROAD 2 NR 
eT | AS OA A OA | A Sa 
ee eB ea BYOB 1 BOOB: | = OB PO: ee 
P80 SABA SB /FOSB 4 / F014 |Capstock | 
2, _| __fet _f se tg a A 
1F/ OF 1B/F0 1B a 

207 A0 23/F0 23 23/ FO 23 
Sa a a 
-—38__} ze Ae Sg 
23 / A3 33 / FO 33 0 ee | i |; 
a a SS Ci Sem CSSA =: A AV | FO 
a ae ae ee eee eee ee, ee | es | Ce 
i 89 OT AG | AB IRO4B | ABV ROSB a | 
pO AP AC FOAC COAG 
a ea E17: Se 0 ee 2 oe [dr 
AG AI RA 2 Oe 2s O12 ___ Lett Shift 
Se | a Aa AF ea TT: SS .81 0 YS 
a EE ES 16 17 oe a 2 ee ee 20 | |, 
ioe OO OBO on ee 0 oe oi) et Ree 2 Nes Ben | 
Pee Oe ee IN ee 0h OS I IN 
po 52) Be BAP FOSA SAS POSA mM 
fe a BB a A ee 
P4449 FO4Q A /FOdg 
8S BS AA ORA 8 AAO SR | 
p78 BG CTS FOSQ CT SO/FOSO Right Shift | 
P58 DGD aoa FONT heft | 
p60 | 8868 OT 19 F019 eit A | 
yo GY 80 / BS e029 20 F020 — | /Spacebar 
| EO 38/EOBSs | CEO T1/EOFO11 =| 39/F039 RightAt |] 


imac Oerse= 14 

| 64 dT CEO ID/EOOD TCEQ 14/EOFO14 OT 58/FO58 I RightCtrl | 
P75 | E052/E0 D2 (base) [EQ 70/EOFO70(base) |  67/FO67 insert =O | 
P76 | E053 /E0 D3 (base) [EO 71/EOFO7i (base) [|  64/FO64 [Delete | 
p79 | E04B/EOCB (base) | EO6B/EOFO6B (base) | 61/FO61 __LeftArrow | 
P80 E047 / 0 C7 (base) | EO6C/EOFO6C (base) [| 6E/FO6E |Home | 
Pp 8i EO 4F/EOCF (base) | E069/E0FO69 (base) | 65/FO6S End | 
P83 TE 48/E0 C8 (base) | EO 75/EOFO75 (base) | —63/FO63_ |UpArrow | 
P84 E050/E0 DO (base) | EO 72/EOFO72 (base) |  60/FO6O_ [Down Arrow | 


P85 E049/7E0 CO (base) [| EO 7D/EOFO7D (base) |  6F/FO6F Ss |PgUp | 
P86 | EO 51 /EODI (base) | EO 7A/EOFO7A(base) | SS 6D/FOGD_ es [PgDn | 
p89 EO 4D /EOCD (base) | E074/E0FO74 (base) |  GA/FOSA _|RightArrow | 
PO OS Or? TU FO7E iNumbock | 
Pt aric7 eC FoeC CTC FOGG Keypad? |] 


(Continued) 
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Table 7.08. Continued 


PF 2 BCR CUT SB /FOOB CT CC OB/FOGB|Keypad4 | 
| Ss CCU CCS FOGO CT 9 /FOGD Keypad? | 
P95 EO 35/E0 BS (base) [| EO4A/EOFO4A (base) [ 77/ F077 [Keypad/ [| 
p96 CR OTS CUTS FO75 Keypads 


Pon CD AOA CT 74/ F074 [Keypad | 
OI DT 8 AO TA es PAPO 7A, = [Keypads | 
eNO ae DS sa NOT ee OE [eyed 
p05 ACA B/FOTB CUT 84/084 [Keypad- | 
fe MOG MET OR ns OREO 70. CIO IC. Keypads | 

115 
| 290r4a* | B/AB CUT SD /FOSD SC /FOSCor53/F053 |\ 


nwores: ‘42 Is only applicable to non-U.S. keyboards 
«Some key numbers and scan code numbers are missing and reserved by IBM 
‘in set 1, shift case adds an EO AA preceding the make code, and 
an E0 2A following the break code (for applicable keys only) 
‘In set 1. num lock case adds an EO 2A preceding the make code, and an 
EO AA following the break code (for applicable keys only) 
‘in set 2, shift case adds an EO FO 12 preceding the make code, and an 
EO 12 following the break code (for applicable keys only) 
«In set 2, num lock case adds an EO 12 preceding the make code, and an 
EO FO 12 following the break code (for applicable keys only) 
*Set 2 is the default set 


Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 6-30 to 6-39 


See Also: 1.21. ASCII Character Set 
1.23. IBM Extended Character Codes 
7.05. PC Keyboard Key Numbers and Scan Codes 
7.06. AT 84-key Key Numbers and Scan Codes 
7.07. AT 101/102-key Key Numbers and Scan Codes 
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7.09. PC & XT TYPEAHEAD BUFFER LAYOUT 


| (0) | word | Buffer_Head|Points to next character in buffer___| 


Notes: *lf Butfer_Head = Buffer_Tail, the buffer is empty 
“Two bytes are necessary to store each keystroke, since the 
IBM extended keys (F1-F10, for example) consist of two byte 
codes. If the first byte for a keystroke is non-zero, then it 
represents the ASCII key and the second byte will be zero. 
If the first byte is zero, then it represents an extended key, and 
the second byte indicates the actual key pressed. 
*Two low-memory words store the location of the buffer start 
(at 0040:0080) and one byte past its end (at 0040:0082) 
*On a standard PC, the keyboard buffer is usually located at 


0040:001A 
Source: iBM PC/XT Technical Reference, BIOS Listing, page A-3 


(original manuais oniy) 
IBM PS/2 and PC BIOS Interface Technical Reference, Page 3-5 


See Also: 4.002. BIOS Memory Usage Summary 


7.10. AT KEYBOARD STATUS REGISTER 


‘Bit Numbers 

i716 [5 [4 (3 [2 7 [o] Name | Allowable Values 
xt | | tf | tf |Parityerror | O=00ddd parity (no error), 1=even pari 
Pet xX inhibit switch [0=keyboard inhibited, 1=not inhibited | 
Pt XT Commanddatal «| O=adddressed as port 60H, 1=port 64H 
Lp | {| | | |x] | |Systemflag = reset by power ON, i=self test OK _| 
pt tt XT input buffer full [O=empty, t=full 
Pt TX Jutput buffer full ]O=empty, i=full sid 


Notes: The status register is at /O address 64H 


Source: IBM PC/AT Technical Reference, pages 1-49 to 1-50 


See Also: 7.11. AT Keyboard I/O Command Summary 
7.12. AT Keyboard Input Port Bit Definitions 
7.13. AT Keyboard Output Port Bit Definitions 
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7.11. AT KEYBOARD I/O COMMAND SUMMARY 


Bit Numbers 


PFO ba ee te 2 
nr Gee aes 


fe) 


Readkeyboardcontroler [| Ci“‘“‘CO;NCOCOC;CO;C;C*#C#C#C(‘*dzC 


Write keyboard controller 


Writes command byte -- see bitmap at right 
RESERVED--always 0 

IBM PC compatibility mode 

IBM PC mode 

Disable keyboard 

Inhibit override 

System flag 

RESERVED--always 0 


Enable output-buffer-full interrupt 
ae ae ae 
ABH Interface test Returns code in output buffer as follows: 
No error detected 
Keyboard clock line is stuck low 
Keyboard clock line is stuck high 
Keyboard data line is stuck low 
Keyboard data line is stuck high 
Read input port Reads input port, data put in output buffer 
Reads output port, data put in output buffer 
ee 
TO and 11 inputs placed in output buffer [| | | | | Tt 
|___FO-FFH [Pulse output port__—_—[ Bits 0-3 of command determine bitstopulse || | | {| J J J | 
Source: IBM PC/AT Technical Reference, pages 1-51 to 1-54 


7.12. AT KEYBOARD INPUT PORT BIT DEFINITIONS 


Bit Numbers 

7 1]e6é[s5 [43 [2 T71to[ Function Cd C—C“‘(SCOC#CAOWaable Values i 
PXtt yt Keyboard inhibit swith ——SSC*dO=inhibited, i=not inhibited Cd 
fe oh SL Display swith. st) ORCGASIEMDA. = 3 
P| TX UT UT Manufacturing jumper status 
pt ft EX System RAM OO CdOR512K, 1=256K et ssi‘(CSC‘*C 
pt tl ht EX EX TX |X RESERVED C(t 


Source: IBM PC/AT Technical Reference, page 1-55 


See Also: 7.11. AT Keyboard I/O Command Summary 


7.13. AT KEYBOARD OUTPUT PORT BIT DEFINITIONS 


Bit Numbers 

71615 14/3 [2770] Function | Allowable Values 
Pxt ot | tlh Keyboard dataoutput | —i“(‘“‘“(#;$($(N(N’NN’NNNNNNNNSW#SOS 
Pp tT Xt th UT UC Keyboard clock output | i‘“‘“OS;C™C;C*#*#*#*C*;C‘*C 
Lt tx} | | input bufferempty | O=buffer full, 1=bufferempty i 
pet tT XL Output buffer full ]O=buffer empty, t=buffer full | 
a a ee ee ee ee ee a Sarees 
Pt XY GateA2o 
pF | ft tl EX fSystemreset 


Source: IBM PC/AT Technical Reference, page 1-55 


(oa) fo) 


See Also: 7.11. AT Keyboard I/O Command Summary 


PC Sourcebook 


7.14. AT KEYBOARD TYPEMATIC RATE DEFINITIONS 


Bit Numbers 
1716 |5 [4 [3 |2 |7 [0 [Tyoematic Rate (+20% 


Notes *Used to set delay (1 plus binary value * 250 milliseconds) 
Source: IBM PC/AT Technical Reference, pages 4-10, 4-45 
See Also: 


7.11. AT Keyboard I/O Command Summary 
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410 


7.15. VIDEO ADAPTER MEMORY USAGE AND OUTPUT SPECIFICATIONS 


MDA 
Memory Use|___ Buffer Address |BOQOO ss fBBCCD ®t 


PSC. Hriz. Pixels[720,— Ci*d4OC:—“‘é‘CSCSC“‘CCSCOCOC#C#*C2OONC*i‘C’CCO#C'dCS 

Max. Vert. Pixels 

Character Box Size 

Actual Character Size 

Accesses CPU 
Data Transfer Rate 1.5M/sec [? 


Features Light Pen 
Composite Ou 
___Digital RGB Ou 
Analog RGB Out{NO_CINO FCO INOCCLVYES Cd 
Direct Video Qut|YES_ ss CTYES CO CSTYES' INO 
Color Palette 
Feature Connector INOW COUYES INO 
Modulator Connector|NO_CIYES INO 


Notes: **B0000 for 32 K, or B8000 for 32 K, or AO000 for 64 K, or AQO00 for 128 K. 
Also for the EGA, a 16 K BIOS EGA extension module is mapped to processor 
address C0000. 

***When used with IBM Monochrome Display 


m 
wn 


Source: IBM Technical Reference Options and Adapters 
IBM PS/2 Model 50 and 60 Technical Reference 


See Also: 7.19. MDA Memory Map 
7.22. MDA I/O Port Usage 
7.23. CGA Memory Map 
7.26. CGA I/O Port Usage 
7.27. EGA Memory Map 
7.30. EGA I/O Port Usage 
7.31. VGA Memory Map 
7.34. VGA I/O Port Usage 


7.16. VIDEO MODES SUMMARY 


BIOS Mode Deitails Adapter Support 
[Mode # | Type |Rows [Coils | Resolution | Colors _| MCGA 
25 X 


Q | Char 40 |320x200 116 Xx |? X |x 
|| Char | 25 | 40 [320x200 po a Me Me fe 


[| 2 | Char | 25 | 80 [640x200 ee Me 


13 | Graph ee ae ee as 
P14 [Graph{ 25 [80 [640x200 16 XX 
| 15 [Graph] 25 [80 [640x350 [Mono J] | | XX 
[16 [Graph] 25 [80 [640x350 16 tT TX TX 
[17 [Graph] 30 [ 80 [640x480_ [2] XX 
[| 18 [Graph] 30 [80 [640x480 16] dX 
a ae ee ae 


Notes: *EGA figures assume it has a full 256K of RAM 
*Modes 8-12 are used by PCur only 
**720x400 on VGA 


Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 2-11, 2-12, 4-27 
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7.17. VIDEO CHARACTER FONT SIZES 


BIOS Mode Char Box Size 

Po dt 25 P40 fie 8x8 | 8x14 | 8x16 | 9x16 | 
|| 8x8 | 8x14 | 8x16 | 9x16 | 
| 2) [25 | eo fig TCs 8x8 | 8x14 | 8x16 | 9x16 | 
PF 3 [25 | 80 [16 EC 8x8 | 8x14 | 8x16 | 9x16 | 
P9xi4] dE 9xi4 ff 9x16 | 


Source: IBM PS/2 Model 50 and 60 Technical Reference, 
pages 2-11, 2-12, 4-27 


See Also: 7.20. MDA Character Box 
7.24. CGA Character Box 
7.28. EGA Character Box 
7.32. VGA Character Box 


7.18. VIDEO MONITOR USE SUMMARY 
Po Can Use BWTV|NO_ [MARGINAL [NO INO. [NOT 
|_Can Use B/W Composite Monitor[NO____[YES_— INO INO INQ 
|Can Use IBM Monochrome Monitor |OPTIMUM _|NO__ [YES INO INO 
Can Use Color TV|NO_ MARGINAL [NQ_ INO) INO 
| Can Use Composite Color Monitor |NO_|MARGINAL_|NO_ JNO INO 
|__Can Use Digital RGB Monitor|NO_ [OPTIMUM _|OPTIMUM__|NO_ [NO 
| Can Use Analog RGB Monitor|NO_ INO INO OPTIMUM [OPTIMUM _| 


Notes: Optimum indicates monitor for which display adapter was designed 


7.19. MDA MEMORY MAP 


Data stored as follows: Even byte is character code 
Buffer Start: Odd byte is attribute for character 
BO00:0000 |Upper-left 
corner of display 


Lower-right| Buffer End: 
corner of display} BOO0:0F9F 


Notes: *MDA may only be used in video mode 7 (See 7.16. Video Modes Summary) 
«Additional "pages" follow sequentially in memory 

Source: IBM Technical Reference Options and Adapters Volume 2, page Monochrome 
Adapter 6 


See Also: 7.15. Video Adapter Memory Usage and Output Specifications 
7.21. MDA Character Attributes 


411 


412 


7.20. MDA CHARACTER BOX 


Character is a 7x9 pel area in a 9x14 pel box 


X = pels set for a typical character "A" 
« = pels set for default cursor 


P txtxt Tt xt xy 


| oT xtxp Tt xt xt 
P TXT XT XT X[ Xt x] x] | 
LP txt xt Tt xi xt 
ef fa 


Notes: Pel is short for pixel element 


Source: IBM Technical Reference Options and Adapters Volume 2, page 
Monochrome Display Adapter 2 


See Also: 7.17. Video Character Font Sizes 


7.21. MDA CHARACTER ATTRIBUTES 


(71615 14131211 }o} Function Allowable Values 
LX | xt tt tt link =no blink, 1=blink 


Background ae =black background 
a =white background 
| | | Txt ft | dintensity | O=normall, 1=high intensit 


X| X | X | Foreground 000 = black character 
001 = underline 
111 = white character 


Notes: sInvisible characters are created by placing character 
on same colored background (e.g., white on white) 


Source: IBM Technical Reference Options and Adapters Volume 2, page Monochrome 6 


See Also: 7.25. CGA Character Attributes 
7.29. EGA Character Attributes 
7.33. VGA Character Attributes 
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7.22. MDA I/O PORT USAGE 


3BOH INOTUSED Td 
3B1H INOTUSED 
[3B2H |NOTUSED | 
SBSH |NOT USED. | 
|3B4H [6845 Indexregister | 
[3B5H |6845Dataregister | 
I3B6H |NOTUSED of 
PEBZHANOVUSED® 2-2 |e eae ed | 
3B8H |CRT Control Port 1. |Bit 0 = +high resolution mode 
Bit 1 = NOT USED 

Bit 2 = NOT USED 
Bit 3 = +video enable 
Bit 4=NOT USED 
Bit 5 = +enable blink 

Bit 6 = NOT USED 
Bit 7 = NOT USED 


|3BAH |CRT Status Port | Bit 0 = +horizontai drive 
Bit 1 = RESERVED 
Bit 2 = RESERVED 
Bit 3 = +black/white video 


ISBBH RESERVED: fs 
PSB it INO TS a 


Source: IBM Technical Reference Options and Adapters 
Volume 2, pages Monochrome 7 and 8 


See Also: 7.26. CGA I/O Port Usage 
7.30. EGA I/O Port Usage 
7.46. Printer Adapter I/O Port Usage 


7.23. CGA MEMORY MAP 


For Alphanumeric Text Display (modes 0-3): 


Text data stored as follows: Even byte is character code 
Buffer Start: Odd byte is attribute for character 


BO00:8000 |Upper-left 
corner of first page” 


Lower-right| Buffer End: 
corner of first page*| BO00:8F9F for modes 2&3 
BO000:87CF for modes 0&1 
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Table 7.23. Continued 
For Medium Resolution Graphics Display (320x200 all points addressable, modes 4 and 5): 


Data stored as follows: *Each pixel is two bits long 
*Highest numbered pixel is LO 2 bits** 
Buffer Start: «Color of pixel is determined by 2-bit value 
BO00:8000 |Upper-left 
corner of even scans (0, 2, 4...198) 


Lower-right| Buffer End: 

corner of even scans] BO00:9F3F 

BOo0:9F40 
MEMORY NOT USED 

BO00:9FFF 

BO00:A000 | Upper-left 

corner of odd scans (1,3,5...199) 


Lower-right} Buffer End: 

corner of odd scans| BO00:BF3F 

BOo00:BF40 
MEMORY NOT USED 

BOOO:BFFF 


(Continued) 


Section 7 


PC Sourcebook 


Table 7.23. Continued 
For High Resolution Graphics Display (640x200 ail points addressable, mode 6): 


Data stored as follows: *Each pixel is one bit long 
*Highest numbered pixel is LO bit in byte** 
Buffer Start: «Pixel has no color (is monochromatic) 
BO00:8000 j{Upper-left 
corner of even scans (0, 2, 4...198) 


Lower-right 
corner of even scans} B000:9F3F 
BO00:9F40 | | 
MEMORY NOT USED 
BOO0:9FFF 
BO00:A000 | Upper-left 
corner of odd scans (1,3,5...199) 


Lower-right| Buffer End: 

corner of odd scans] BO00:BF3F 

BO00:BF40 
MEMORY NOT USED 

BO00:BFFF 


Notes: **Up to eight consecutive pages in modes 0 and 1, four consecutive pages in modes 2 
and 3 
***In other words, the highest numbered pixel goes into the lowest bit (or bits), the 
lowest numbered pixel goes into the highest bit (or bits). For example: 
-The first byte in medium resolution 
bit number 
pixel number 


-The first byte in high resolution: 


bit number 
pixel number 
Source: IBM Technical Reference Options and Adapters Volume 2, pages Color Monitor Adapter 


9 to 13 


See Also: 7.15. Video Adapter Memory Usage and Output Specifications 
7.25. CGA Character Attributes 
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7.24. CGA CHARACTER BOX 


P| | TX Xt Xt | 
P| Xt Xt Xt xX] 
| [xt xt ft Txt x 
P Txt xt | Xx 
p TXT xX] Xt xt xt x] x) 
Pt xyxy tt xT x] 
P Xt xt ft xT x] 
ee ee ee EE 


Notes: *Pel is short for pixel element 
**Optionally, if jumper P3 inserted, character is 5x7 bit area in 8x8 box 


Character is a 7x7 pel area in an 8x8 pel box 


X = pels set for a typical character "A" 
= pels set for default cursor 


Source: IBM Technical Reference Options and Adapters Volume 2, 
pages Color Graphics Adapter 5 to 8 


See Also: 7.17. Video Character Font Sizes 


7.25. CGA CHARACTER ATTRIBUTES 


Bit Number 


Geese a pe te Function __ Allowable Values 
TX} | | | tt Blink ~—S—~S~«d(O=no blink, j=blink. SS O™~—SSCSd 

101=magenta 

110=brown 

0114=cyan light cyan with intensity on 
100=red light red with intensity on 


xX] XX oon 000=black 
ie =white 
101=magenta light magenta with intensity on 


001=biue 
010=green 
011=cyan 
100=red 

pt | | xt | dintensity | O=normal, 1=high intensi 
X | X] X | Foreground gray with intensity on 

001=blue light blue with intensity on 
010=green light green with intensity on 
110=brown yellow with intensity on 
111=white bright white with intensi 

Notes: «Invisible characters are created by placing character 

on same colored background (e.g., white on white) 


Source: IBM Technical Reference Options and Adapters Volume 2, pages Color/Graphics 6 to 8 


See Also: 7.21. MDA Character Attributes 
7.29. EGA Character Attributes 
7.33. VGA Character Attributes 


7.26. CGA I/O PORT USAGE 


ESERVED 
845 index register 
845 data register 
ESERVED 
ESERVED 


Mode control register (DO) 


3D9 |\Color select register (DO) 


Status register (D1) 


Source: IBM Technical Reference Options and Adapters Volume 2, pages Color/Graphics 15 to 21 


Uv 
°o 
“ 
~ 


Allowable Values 


G3]G3] G9] G> 
Le] Le] le) 

~19 
es] se) ee) 


G 


See 8.12. 6845 Registers 
See 8.12. 6845 Registers 


G 


NOT USED 

O=blink disabled, 1=blink enabled 

1=640x200 graphics mode 

O=video signal disabled, 1=video signal enabled 

O=color enabled, 1=monochrome (black and white) signal 
O=text mode, 1=320x200 graphics mode 

0=40x25 text mode, 1=80x25 text mode 7: 


0 | 
| Ee) 
= a 
|| Le 
| | 
= aS 
Po fs] 
fl Us| 
a |_| 
X 
X|X NOT USED 
Xx Active color set: 0=red/green/brown, 1=cyan/magenta/white 
X Intense colors in graphics, background colors in text mode 
x Intense border in 40x25 text, intense background in 320x200 graphics, intense foreground in 640x200 graphics 
Xx Red border in 40x25 text, red background in 320x200 graphics, red foreground in 640x200 graphics 
4 Green border in 40x25 text, green background in 320x200 graphics, green foreground in 640x200 graphics 
x 

[ 
im ma 
i |_| 
a i 
Sy = 
Ls 


Blue border in 40x25 text, blue background in 320x200 graphics, blue foreground in 640x200 graphics 
NOT USED 

O=not in retrace, 1=in vertical retrace mode 

O=light pen switch is ON, 1=light pen switch is OFF 

O=no trigger, 1=positive-going edge from light pen has set trigger 

0=do not use memory, 1=memory may be accessed without interfering with display 


® 


ie) 


® 


See Also: 7.22. MDA I/O Port Usage 
7.30. EGA I/O Port Usage 


yooqsounos Od 


LLP 
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7.27. EGA MEMORY MAP 


For Alphanumeric Text Display (modes 0-3): 


Text data stored as follows: Even byte is character code 
Buffer Start: Odd byte is attribute for character 
BO00:8000 j{Upper-left 
corner of first page* 


Lower-right| Buffer End: 
corner of first page*} BOO0:8F9F for modes 2&3 
BO00:87CF for modes 0&1 


For Medium Resolution Graphics Display (320x200 all points addressable, modes 4 and 5): 
Data stored as follows: *Each pixel is two bits long 


«Highest numbered pixel is LO 2 bits** 
«Color of pixel is determined by 2-bit value 


Buffer Start: 
BOO0:8000 |Upper-left 
corner of even scans (0, 2, 4...198) 


corner of even scans} B000:9F3F 
BO00:9F40 
MEMORY NOT USED 
BO000:9FFF 
B000:A000 |Upper-left 
corner of odd scans (1,3,5...199) 


Lower-right| Buffer End: 
corner of odd scans! B000:BF3F 
BO00:BF40 
MEMORY NOT USED 
Bo00:BFFF 


(Continued) 
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Table 7.27. Continued 
For High Resolution Graphics Display (640x200 all points addressable, mode 6): 


Data stored as follows: *Each pixel is one bit long 
*Highest numbered pixel is LO bit in byte** 
Buffer Start: Pixel has no color (is monochromatic) 
BO00:8000 |Upper-left 
corner of even scans (0, 2, 4...198) 


Lower-right 
corner of even scans} B000:9F3F 
MEMORY NOT USED 
BO00:9FFF 
BOO0:A000 |Upper-left 
corner of odd scans (1,3,5...199) 


Lower-righi| Buffer End: 

corner of odd scans] B000:BF3F 

B000:BF40 
MEMORY NOT USED 

BOO0:BFFF 


For Medium Resolution Graphics Display (340x200 ail points addressable, mode 13): 


Data stored as follows: Pixels are stored in four memory "planes" 
*Highest numbered pixel is LO bit in byte** 
Buffer Start: Pixel color is determined by nibble value in the four planes 


A000:0000 |Upper-left 


(Assumed that window is same size 
as screen display; the EGA supports 
a 320x200 window in an arbitrarily 

sized memory map in this mode) 


Lower-right| Buffer End 
corner} A000:1F3F 


MEMORY NOT USED 


A000:1F40 
BOOO:FFFF 


(Continued) 
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Table 7.27. Continued 
For High Resolution Graphics Display (640x200 all points addressable, mode 14): 


Data stored as follows: «Pixels are stored in four memory "planes" 

eHighest numbered pixel is LO bit in byte** 
Buffer Start: *Pixel color is determined by nibble value in the four planes 
A000:0000 |Upper-left 


(Assumed that window is same size 
as screen display; the EGA supports 
a 640x200 window in an arbitrarily 
sized memory map in this mode) 


Lower-right| Buffer End 
corner} A000:3E7F 


A000:3E80 
MEMORY NOT USED 
BO00:FFFF 


For High Resolution Graphics Display (640x350 all points addressable, mode 16): 


Data stored as follows: «Pixels are stored in four memory "planes" 
eHighest numbered pixel is LO bit in byte** 
Buffer Start: Pixel color is determined by nibble value in the four planes 


A000:0000 {Upper-left 


(Assumed that window is same size 
as screen display; the EGA supports 
a 640x350 window in an arbitrarily 

sized memory map in this mode) 


Lower-right} Buffer End 
corner} A000:6D5F 


MEMORY NOT USED 


A000:6D60 


BOO0:FFFF 


(Continued) 
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Table 7.27. Continued 
For High Resolution Graphics Display (640x350 all points addressable, mode 15): 


Data stored as follows: *Pixels are stored in four memory "planes" 

«Highest numbered pixel is LO bit in byte** 
Buffer Start: Pixel attribute is determined by nibble value in the four planes 
AQ00:0000 |Upper-left 


(Assumed that window is same size 
as screen display; the EGA supports 
a 640x350 window in an arbitrarily 
sized memory map in this mode) 


Lower-right| Buffer End 
corner| A000:6D5F 
A000:6D60 | | 


MEMORY NOT USED 
B000:FFFF 


Notes: «When in purely EGA modes, memory organization is four planes of either 16K or 64K, 
and the use and definition of "pages" is up to the programmer 
“Up to eight consecutive pages in modes 0 and 1, four consecutive pages in modes 2 and 3 
***In other words, the highest numbered pixel goes into the lowest bit (or bits), 
the lowest numbered pixel goes into the highest bit (or bits). For example: 
-The first byte in medium resolution: 
bit number 
pixel number | Vf 2 
-The first byte in high resolution: 
bit number 
pixelnumber|_1_| 2 | 3 | 4 [| 5 | 6 | 7 1 8 | 


Source: IBM Technical Reference Options and Adapters Volume 2, pages Enhanced Adapter 


See Also: 7.15. Video Adapter Memory Usage and Output Specifications 
7.29, EGA Character Attributes 
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7.28. EGA CHARACTER BOX 


For modes 7 and 15: 
Character is a 7x9 pel area in a 9x14 pel box 


X = pels set for a typical character "A" 
= pels set for default cursor 


| {xXtxt ft yxy x 


P TXT Xt | fT Txt xy 
XT XT xt xt xt xT xt | 
P Txt xt | ft Txt xt 
Eh eet TS 


For modes 0-3: 

Pt EX XE Xt 
pt XTX Xt xt 
| | xXExXt Tt Tx] Xx| 
PF XTX Tt xX x] 
MERARIEIEIEIEIES 
| xXtTxXt Tt Txt Xx) 
PX Xd fT XTX 
Ps tetete tote ts fe | 


Notes: Pel is short for pixel element 


Character is a 7x7 pel area in an 8x8 pel box 


X = pel set for a typical character "A" 
= pels set for default cursor 


Source: IBM Technical Reference Options and Adapters Volume 2, page Enhanced 
Graphics Adapter 1 


See Also: 7.17. Video Character Font Sizes 


7.29. EGA CHARACTER ATTRIBUTES 


For Text (modes 0-3): 
7 l6[5 14/3 |2]7 [0] Function __—||Allowable Values 
xt i ft | ft |] Blink sf = no blink, 1=blink 


IN Background 000=black 


001=blue 
Pt tt xX] fT intensity 


010=green 


011=cyan 
100=red 
7 elses 2te OL panaton Alowable Values 
CX} ft tT tT tt [Blink =n blink, 1=blink 


101=magenta 
pape ataeie Ws Background 300 black 
i 11=white 


110=brown 
| | tt Xt fT  fintensity 2 ral 1=high intensi 


111=white 
CEE Foreground gray with intensity on 


000—black gray with intensity on 
001=blue light blue with intensity on 
010=green light green with intensity on 
0114=cyan light cyan with intensity on 

1 100=red light red with intensity on 
101=magenta light magenta with intensity on 
110=brown yellow with intensity on 
111=white 


001= pote neeslis 


111=white bright white with intensi 


(Continued) 


PC Sourcebook 


Table 7.29. Continued 


For mode 15: 

Pixel Plane: 

13. |2|7 0] Function 
| |0| [0 [Blackcharacier | 
| [0] [1 [White character | 
| 11] | 0 [Blinking white character _| 
|_11| [1 [Intense white character | 


For modes 13,14, and 16: 

Pixel Plane: 

13.12 }7 ]0] Function 
[X|_| | [Blue pixel component | 
| _ [|X| | [Green pixel component _| 
|__| |X|] Red pixel component 
|_| | | X [Intensity pixel component! 


Notes: Invisible characters in modes 0-3 and 7 are created by placing character 


on same colered background (e.g., white on white) 


Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-30 to 4-33 


See Also: 7.21. MDA Character Attributes 
7.25. CGA Character Attributes 
7.33. VGA Character Attributes 


7.30. EGA I/O PORT USAGE 


Graphics 1 position register 
Read only (feature control register when written to 


Source: IBM Technical Reference Options and Adapters Volume 2, 


pages Enhanced Graphics 
IBM PS/2 Model 50 and 60 Technical 
Reference, pages 4-28 to 4-59 
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7.31. VGA MEMORY MAP 
For Alphanumeric Text Display (modes 0-3): 


Text data stored as follows: Even byte is character code 


Buffer Start: Odd byte is attribute for character 
BOO0:8000 |Upper-left 


corner of first page* 


Lower-right| Buffer End: 
corner of first page*| BOO0:8F9F for modes 2&3 
BO00:87CF for modes 0&1 


For Medium Resolution Graphics Display (320x200 all points addressable, modes 4 and 5): 


Data stored as follows: *Each pixel is two bits long 
*Highest numbered pixel is LO 2 bits** 


Buffer Start: Color of pixel is determined by 2-bit value 
B000:8000 |Upper-left 


corner of even scans (0, 2, 4...198) 


corner of even scans|B000:9F3F 
BO000:9F40 


MEMORY NOT USED 


BOO0:9FFF 
BoOOO0:A000 |Upper-ieft 


corner of odd scans (1,3,5...199) 


Lower-right| Buffer End: 


corner of odd scans} B000:BF3F 
BO00:BF40 


MEMORY NOT USED 
BO00:BFFF 


(Continued) 
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Table 7.31. Continued 
For High Resolution Graphics Display (640x200 ail points addressable, mode 6): 
Data stored as follows: *Each pixel is one bit long 


*Highest numbered pixel is LO bit in byte** 
Pixel has no color (is monochromatic) 


Buffer Start: 
BO00:8000 |Upper-left 
corner of even scans (0, 2, 4...198) 


Lower-right 
corner of even scans} B000:9F3F 


MEMORY NOT USED 


BOOO:9FFF 
BOOO0:A000 |Upper-left 
corner of odd scans (1,3,5...199) 


Lower-right| Buffer End: 
corner of odd scans} B000:BF3F 


BO00:BF40 
MEMORY NOT USED 
Boo0:BFFF 


For Medium Resolution Graphics Display (340x200 all points addressable, mode 13): 


Data stored as follows: «Pixels are stored in four memory “planes” 
«Highest numbered pixel is LO bit in byte** 
Buffer Start: «Pixel color is determined by nibble value in the four planes 


A000:0000 | Upper-left 


(Assumed that window is same size 
as screen display; the EGA supports 
a 320x200 window in an arbitrarily 

sized memory map in this mode) 


Lower-right| Buffer End: 
corner} A000:1F3F 


MEMORY NOT USED 


A000:1F40 


B000:FFFF 


(Continued) 
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Table 7.31. Continued 
For High Resolution Graphics Display (640x200 all points addressable, mode 14): 
Data stored as follows: *Pixels are stored in four memory "planes" 


*Highest numbered pixel is LO bit in byte** 
*Pixel color is determined by nibble value in the four planes 


Buffer Start: 
A000:0000 |Upper-left 


(Assumed that window is same size 
as screen display; the EGA supports 
a 640x200 window in an arbitrarily 

sized memory map in this mode) 


Lower-right| Buffer End: 
corner} A000:3E7F 


MEMORY NOT USED 


For High Resolution Graphics Display (640x350 all points addressable, mode 16): 


A000:3E80 


BOO0:FFFF 


Data stored as follows: Pixels are stored in four memory "planes" 
«Highest numbered pixel is LO bit in byte** 
«Pixel color is determined by nibble value in the four planes 


Buffer Start: 
A000:0000 |Upper-ieft 


(Assumed that window is same size 
as screen display; the EGA supports 
a 640x350 window in an arbitrarily 

sized memory map in this mode) 


Lower-right| Buffer End: 
corner| A000:6D5F 


MEMORY NOT USED 


A000:6D60 
BOO0:FFFF 


(Continued) 
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Table 7.31. Continued 
For High Resolution Graphics Display (640x350 all points addressable, mode 15): 


Data stored as follows: *Pixels are stored in four memory “planes” 
«Highest numbered pixel is LO bit in byte** 
Buffer Start: Pixel attribute is determined by nibble value in the four planes 


A000:0000 


(Assumed that window is same size 
as screen display; the EGA supports 
a 640x350 window in an arbitrarily 
sized memory map in this mode) 


Lower-right| Buffer End: 
corner| A000:6D5F 


Aooo:ep60 | 


MEMORY NOT USED 
B000:FFFF 


For High Resolution Graphics Display (640x480 all points addressable, mode 17): 


Data stored as follows: Pixels are stored in sequential order 
«Highest numbered pixel is LO bit in byte** 
Buffer Start: *No pixel attributes other than ON and OFF 


A000:0000 |Upper-left 


Lower-right| Buffer End: 
corner| AQ00:95FF 


MEMORY NOT USED 


For High Resolution Graphics Display (640x480 all points addressable, mode 18): 


A000:9600 
A000:FFFF 


Data stored as follows: Pixels are stored in four color "planes" 
*Highest numbered pixel is LO bit in byte** 
«Pixel color determined by nibble value in four planes 


Buffer Start: 
A000:0000 |Upper-left 


Lower-right| Buffer End: 
corner} A000:95FF 


MEMORY NOT USED 


A000:9600 


A000:FFFF 


(Continued) 
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Table 7.31. Continued 
For Medium Resolution Graphics Display (320x200 all points addressable, mode 19): 


Data stored as follows: Pixels are stored in consecutive bytes 
*Highest numbered pixel is highest numbered byte 
Buffer Start: *Pixel color determined by value of pixel byte 


A000:0000 


Lower-right} Buffer End: 
corner| A000:F9FF 


A000:FA00 
MEMORY NOT USED 
A000:FFFF 


Notes: «When in purely EGA modes, memory organization is four planes of either 16K or 64K, 
and the use and definition of "pages" is up to the programmer 
**Up to eight consecutive pages in modes 0 and 1, four consecutive pages in modes 2 and 3 
***In other words, the highest numbered pixel goes into the lowest bit (or bits), and 
the lowest numbered pixel goes into the highest bit (or bits). For example: 
-The first byte in medium resolution: 
bitnumber |_7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 | 
pixelnumber{__1 | 2 CC 
-The first byte in high resolution: 
bit number 
pixelnumber{_i_| 2 [3 [4 | 5 | 6 | 7 | 8 | 


Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-34 to 4-55 


See Also: 7.15. Video Adapter Memory Usage and Output Specifications 
7.33. VGA Character Attributes 


7.32. VGA CHARACTER BOX 


For modes 7 and 15: For modes 0-3: 
pt tT EXT xy xt 7 
Pet EXE xXy EXT xy 
TXT xt Tt xy x] 
Pt Xe xt Tt TX x] 
XE XTX] XX] xX] Xx] 
| Xt xt Ty xT Xx] 
| xe xe Tt xXx] 
petetedet-te de]: | 


P TXe Xt Tt Xe xt 


| |xXt xt fy Txt xy | 
| IT X{ Xt Xt xt xt xt x] | teat ; 
rT {xtxt [ T Txixt_] Character is a 7x7 pel area in an 8x8 or 8x14 or 9x16 pel box 
P TXT Xy ft Xt xt 


X = pels set for a typical character "A" 
* = pels set for default cursor 


Character is a 7x9 pel area in a 9x14 or 9x16 pel box 


X = pels set for a typical character "A" 
« = pels set for default cursor 


Notes: Pel is short for pixel element 
Source: IBM PS/2 Model 50 and 60 Technicai Reference, page 4-27 


See Also: 7.17. Video Character Font Sizes 
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7.33. VGA CHARACTER ATTRIBUTES 


For Text (modes 0-3): 
71/6 |5[4]3 [2 ]7 ]o|] Function sodas Values 
xt | f | [| [ [Blink O=no blink, 1=blink 


X|X|X Background D0 black 
001=blue 
010=green 
011=cyan 
100=red 
101=magenta 
110=brown 
: 11=white 

pt tt Txt tt fintensity __{0=normal, thigh intensity ——_—__ 
X | Foreground mone gray with intensity on 


001=blue light blue with intensity on 
010=green light green with intensity on 
011=cyan light cyan with intensity on 
100=red light red with intensity on 
101=magenta _ light magenta with intensity on 
yellow with intensity on 
bright white with intensi 


7 16 [5 413211 [0 | Funofon sowabie Values 
Xx Xt ft tt tf iBlink —____| =no blink, 1=blink 


Background _ black 
111=white 


pf | ft Xt | Tf fintensity —{O=normal, 1=high intensit 


Meg. os ae 


001 =underline 
111=white 
For modes 15 and 18: 
Pixel Plane: 
3|2|4|0) . Function —_—__| 
|_| O] | 0 |Blackcharacter | 
| {| O} [1 [White character 
| {4 [0 [Blinking white character _| 
| [1] {1 [intense white character _| 


bright white with intensity on 


For modes 13, 14, and 16: 
Pixel Plane: 
Function 


Red pixel component 


Intensity pixel component 


Notes: «Invisible characters in modes 0-3 and 7 are created by placing character 
on same colored background (e.g., white on white) 


Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-30 to 4-39 
See Also: 7.21. MDA Character Attributes 


7.25. CGA Character Attributes 
7.29. EGA Character Attributes 
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7,34. VGA VO PORT USAGE 
V/O Port Used 

[Miscellaneous output. ——s*[General = TC BCH TW 
[Miscellaneous output_———s([General = | CC SCCH [RT 
input statusregisterO_——“=SGeneral = | CT CCE SC2H_ OR 
input status register? —ss—s§s «5S s|General = ss] ~3BAH | 3DAH | [RO 
[Feature controlregister_ —ss—s[General_ ss | ~3BAH | 3DAH | [|W 
[Feature controlregister_ —s—s[General = | CE CE CAH [RO 
[Video subsystem enable —s'[General = | CT CE SCBH_ RW 


[Address register sd Attribute | CO TRW 
[Other attribute register [Attribute | | | COH TW 
[Other attribute register___—| Attribute =f | | CTH OR 
lIindexregister Ss |CRT Controller | 3B4H | 3D4H |  [RW__ 
[Other CRT controller registers [CRT Controller | 3B5H_ | 3D5H_ | 
es oe 
[Address register (|Graphics_ | SCE 
[Other graphics register |Graphics_ | | | SCFHOLRW 
[PEL address writemode |Video DAC | CBM TRW 
[PEL addressreadmode___|VideoDAC | | C7H_ RW 
IDAC stateregister Ss |Video DAC | C7H_ IR 
PEL dataregister_ |Video DAC | 
[PEL maskregister [Video DAC | 


Source: IBM PS/2 Model 50 and 60 Technical Reference, 
pages 4-58 to 4-59 


See Also: 7.22. MDA I/O Port Usage 


7.26. CGA I/O Port Usage 
7.30. EGA I/O Port Usage 


7.35. ASYNCHRONOUS ADAPTER I/O PORT USAGE 


VO Port 
3FPA 2F8H 


R 


Interrupt enable register 
interrupt identification registers 


Modem control register 
Line status register 
Modem status register 


Notes: “Primary asynchronous adapter is mapped to COM1 by MS-DOS 
*“*Secondary asynchronous adapter is mapped to COM2 by MS-DOS 


Source: IBM Technical Reference Options and Adapters Volume 2, page Async 3 


See Also: 7.36. Line Control Register 
7.37. Divisor Latch Register 
7.38. Line Status Register 
7.39. Interrupt Identification Register 
7.40. Interrupt Enable Register 
7.41. Modem Control Register 
7.42. Modem Status Register 


Line control register See eee 
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7.36. LINE CONTROL REGISTER 


Bit Number 
(7lél[sl4l[3l2 {71 Jfo] Function _—s[Stateon Reset] Allowable Values 
xt [ [ | [ T[ J [Divisortatchaccessbit | = 0s 1=accessbaudratedivisorlatch_ 
Tr [x{ [ | [ [ J[ [Setbreakcontrol =| 0 _—*|O=disabled, 1=enabled 
Pt Txt TT I Stick pari Sa Sa sac 
r | [ [Xf [| [| [Even parity select [0 _|Q=0dd parity, 1=even pari 
[| | _}xt |Party enable __{__0__1Pecisabieg, rate cana 
| | | [| |X] | [Stopbis = ys" bit, 1=1.5 (if bits 0/1=00) or 2 


TTT? _ os a 


01=6 bits 
Notes: Bits 4 and 5 affect parity only if bit 3 is enabled 


10=7 bits 
11=8 bits 


Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 5 to 7 


See Also: 7.35. Asynchronous Adapter I/O Port Usage 


7.37. DIVISOR LATCH REGISTER 


Bit Number HO byte (3F9H Bit Number LO byte (3F8H 
T7le[s5]t4 [3 27 lo l7 [615 [4 13 [2 17 | 0 |Hex Value | Baud Rate Selected |__ Comments __| 
ete ONS $e fe oe a Sk ee es of oe) OO0r Ss Oe 
bh al a ea a eh es eto a Oe I ns = 
Pet tT tl tT xX x XX X47 0-026 percent error | 
pot fT xX KY KT XT xX 359 134.5 058 percent error | 

aera 


Fs Es Gs ee Ma a 9600 te 


Notes: Assumes baud-rate generator with a frequency of 1.8432 MHz 
Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 7 to 9 
See Also: 7.35. Asynchronous Adapter I/O Port Usage 


7.38. LINE STATUS REGISTER 


Bit Number 


i7lé[s[4][3l2 71 fol Function __—_—i([ State on Reset | ———— Allowable Values 
xt [ | [ [ | J JAwayszero TO SC*dNoofurction =— tt —~—CsCidC 
retxft [ T | | [trans-shift-register emp 
YT {| [xf J] | | J J|Trans-hold-registerempty[ 1“ O=ready; 1=transferring character 

Tet [ [x] [ {| J [Breakinterruptindicator [== 0 ~———[O=normal receive; 1=break received _| 
et tT TX [Framing errorindicator [0 (| O=normal receive; 1=framing error __| 
Tet [ TT TX] TC [Parity error indicator | Os O=normal receive; 1=parity error 
ret | [ [| [ JX] [Overrunerrorindicator [0 ~~ O=normal receive; 1=overrunerror__| 
rT [| [| [| | [— | |[X[Receiverdatareatyy [ 0 |0=no data received; 1=data received | 


Notes: Bit 6 is read only 


Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 10 to 11 


See Also: 7.35. Asynchronous Adapter I/O Port Usage 
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7.39. INTERRUPT IDENTIFICATION REGISTER 


Bit Number 


[7 [6 {5 |413}217|0| Function | State on Reset Allowable Values 
XT X|X{X{ xX] | | JAlwayszero | —__—-00000 


LAT Interrupt ID ia 11=receiver line status interrupt 


10=received data available interrupt 
Pt tT tT tL X Jinterrupt pending | 


01=transmitter holding register empty interrupt 
Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 12 to 13 


00=modem status interrupt 
| = 4—s«dOsinterrupt pending; 1=no interrupt 


See Also: 7.35. Asynchronous Adapter I/O Port Usage 


7.40. INTERRUPT ENABLE REGISTER 


Bit Number 


7l6 [5 4{3 {217 [o[ Function | Statecon Reset| ss Allowable Values 
X{[X{]xX]xXf | | fT [Alwayszero 0000 No function 
| {| {| | [xX] | [ JEnable modem statusint_ | = Os 1=enable modem status interrupt; O=disabled__| 
r | | [ [ [xX] | [ReceiverlinestatusInt =| =O _} 1=enable receiver-line status interrupt; 0=disabled 
Pt tt XxX] [Transmitter holding regempty |_| 1=enable trans. holding int; O=disabled 
TTT SL [x fReceived data availableint__| 0 | t=enable received data avail. interrupt; O=disabled | 


Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 14 to 15 


See Also: 7.35. Asynchronous Adapter I/O Port Usage 


7.41. MODEM CONTROL REGISTER 


Bit Number 
i7\6[5]4 [3 ]2i7[o; Function _—|Stateon Reset_| ——ss—sCAllowable Values 
rX{X{[Xt T | | f [Alwayszero [000 Ss tNo function sd 
| | | Txt fT | Tt [Loopback testmode[ 0 s*dO=disabled; j=enabled 
| | of oT Ex] | f-ouT2signal =| Ss 0=-OUT2 forced high; 1=-OUT2 forced low 
| | | tT xy fT [-OuTisignal | 0 =-OUT 1 forced high; 1=-OUT1 forced low 
Pt | yt yxy ERTS output TO 0=-RTS forced high; 1=-RTS forced low 
PE tT ET EEX E-DTR output TF O=-DTR forced high; 1=-DTR forced low 


Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 15 to 16 


See Also: 7.35. Asynchronous Adapter I/O Port Usage 


7.42. MODEM STATUS REGISTER 


Bit Number 

i7|6|5/4 13 |2]7{]0| Function __—*([Stateon Reset | _—s——s“ Allowable Values 
xt tT ft [ | [ [ [-RtSD complement [ Inputsignal | —“(ti‘“C;s*s*S*SC~C~:CC:CC™C*zCY 
| {x} | [ | | | [-Ricomplement —s[_Inputsignal | —“‘“‘(‘(‘(‘“(“(CS*S*SC*C*C~*SY 
|| [| [x{ [ | [ [-CtScomplement | _inputsignal [| —(‘“CS™s*sS~*~*sSCSC—~*Y 
|e} | | [Xt | | [DettaRLSD CT =n change; 1=-RLSD has changed state 
|| [| [ [ [Xl] [_ [Trailing edge ringdetector]| 0 ~~ —*[O=no TERI; 1=-RihaschangedtoOFF _| 
| | | [ [ [| [X] [DeltaDSRindicator =| = 0 ~———_—{0=no change; 1=-DSR has changed state 
| { {| { { [| [ [Xx [DeltaCTSindicator =| ~=0 _—*4}O=no change; 1=-CTS has changed state _| 


Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 16 to 18 


See Also: 7.35. Asynchronous Adapter I/O Port Usage 
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7.43. GAME ADAPTER I/O PORT USAGE 


201H Fire joysticks four one-shots 
Read joystick position and status 


Notes: Resistive inputs are read by first outputting to port 201H, then 
noting the amount of time they remain high by inputting 
continuously from port 201H 


Source: IBM Technical Reference Options and Adapters Volume 2, 
pages Game Adapter 3 to 6 
See Also: 7.44. Game Adapter AB Joystick Data Byte 


7.45. Game Adapter ABCD Paddle Data Byte 


7.44, GAME ADAPTER AB JOYSTICK DATA BYTE 


BitNumbers— 

17 |6]5 [4 [3 |2 [7 [0 | Function 
Xt {| t | fT | | [Status of Bjoystickbutton2 
| IX} | | | | f [Status of Bjoystickbutton1 
|| (Xt [ [| | |[ [Status ofAjoystickbutton2 
| | Txt | fT [Status of Ajoystick button? 
|| | | [Xt | [Bioystick Y coordinates 
pt | fT | Xt | [BioystickX coordinates 
| | | | ft | LX] fAjoystick Y coordinates 
| ft tf ft tT ft LX {Ajoystick X coordinates 


Notes: *Coordinates are determined by the length of time the 
bit is held high 

Source: IBM Technical Reference Options and Adapters Volume 2, 
page Game Adapier 6 


See Also: 7.43. Game Adapter I/O Port Usage 
7.45. Game Adapter ABCD Paddle Data Byte 


7.45. GAME ADAPTER ABCD PADDLE DATA BYTE 


Bit Numbers 

71615 [4/312 )7 [0 |Functon sd 
Xi | [ jf ft ft | [Status of Dpaddie button 
| Ix} [ tt ft | [Status of Cpaddie button 
P| TX] th [Status of Bpaddie button 
pt tT EXT [Status of Apaddle button 
it | | Txt | | [Dpaddie coordinate’ 
pot | ft ht Xt fT IC paddie coordinates 
| | tt Xt [Bpaddle coordinates’ 
| | tT tT tt TX fApaddie coordinates 


Notes: “Coordinates are determined by the length of time the 
bit is held high 

Source: IBM Technical Reference Options and Adapters Volume 2, 
page Game Adapter 6 


See Also: 7.43. Game Adapter I/O Port Usage 
7.44. Game Adapier AB Joystick Data Byte 
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7.46. PRINTER ADAPTER I/O PORT USAGE 


Bit Numbers 
[Port |7|6|5|4 13 [2 |1 |0 | Adapter [Direction [Function —CCsCidzC 
TBS Controls pin 9 (data bit 7 


P IX ft ttf Printer_ [Output__[Controlspin8(databit6) 
Pp ot Xt Tt | Printer |Output__|Controls pin7(databit5) 
pf | TX} | | Printer |Output__|Controlspiné(databit4) 
Pao oe pier loupe lormec an see beay = 
Pp ft Xf Printer [Output [Controls pin4 (databit2) 
pf ft TX] | Printer |Output__|Controls pin3(databit1) 
Pot tt tt xX {Printer [Output [Controls pin2(databito) 
(xf [ | | | ff [Printer [input [Status ofpin 11 (busy) 
|) xt ft tt | | Printer_ |input___ [Status of pin 10 (acknowledge) 
pt {xt | | ft [Printer [Input [Status of pin 12 (outofpaper) 
Ed a TT Tg 
pi | i 1x} | | [Printer input [Status ofpin 15 (error) 

Beater Hnput NOT USED 


L: 
ee NOT USED 


Fe a Se (ae 
| | | | {Xt | [Printer [Input [Inverted status of pin 17 (select input) —_| 
ret | fh hh EX] | [Printer [Input [Status of pin 16 (initialize printer) 
| | | | | | [xX] [Printer [input [Inverted status of pin 14 (auto feed) | 
r| | {| fl cf ht LX |Printer_ [input [Inverted status of pin 1 (strobe) 
X(X [X{X] | [| | [Printer [Output [NOTUSED  —C“(C*Cis 
|| {| [| [XxX] [ [ [Printer [Output [Inverted status of pin 17 (select input) _| 
|| | | | LX] [Printer |Output [Status of pin 16 (initialize printer) 
|| {| | | [ [XI [Printer [Output [Inverted status of pin 14 (autofeed) i 
|| | [| | [ [ [X|Printer_ [Output [Inverted status of pin 1 (strobe) 
cCixX}] | | | | | | [MDA [Output [Controlspin9(databit7) 
iX{t [ [ [| [ [ [MDA [Output [Controlspin8(databit6) 
ret [Xt | tf ff MDA [Output [Controlspin7(databit5) 
| | | [Xt | f | |MDA [Output [Controispin6(databit4) 
Pet tf ft Txt ft {MDA [Output [Controlspin5(databit3) 
ret ft [| | Ext [MDA [Output [Controlspin4 (databit2) id 
P| t | | | [xX] MDA [Output [Controlspin3(databiti) 
Lt ft tT tT tT TX IMDA [Output [Controlspin2(databitOo) 
Xt | | [ [ | | [MDA [input [Statusofpinii (busy) i 
r (x {| yy [| [MDA [input [Status of pin 10 (acknowledge 
rt [xt { { | { [MDA [input —__]Status of pin 12 (out of paper 
et te TXT Tt MDA [inputs [Statusofpin13 (select) 
| | | TX} ft ft MDA Jinput [Status ofpini5 (error) Cd 
| ft | | XY XxX] X|MDA jinput = =J|NOTUSED tC Cis 
XIX [Xp ft ft [| IMDA [input [NOTUSED CCCids 
Pt ft xt Tt MDA [Input |StatusofIRQEnable sd 
| | | xt | | MDA [input___|Inverted status of pin 17 (select input) _| 
pet tT tT ct Xt MDA [input [Status of pin 16 (initialize printer) 
Lt | ft Tl ht TX] MDA [input __[Inverted status of pin 14 (auto feed) | 
| | | | | tL XMDA Input [Inverted status of pin 1 (strobe) 
XIX [X?xt [Tot fT IMDA [Output [NOTUSED i‘“‘;sCis 
| et | fT [Xt ff [ [MDA [Output __|Inverted status of pin 17 (select input) _ 
| | ft | | [Xt | [MDA [Output [Status of pin 16 (initialize printer) 
Pt ft tT tt TX] MDA [Output [Inverted status of pin 14 (auto feed) 
pt ft | tT Tl hE UE XIMDA [Output [Inverted status of pin i (strobe) 


Notes: *While the printer adapter and monochrome display adapter printer ports work identically, 
they appear at different port addresses 
«The source contains incomplete material 


Source: IBM Technical Reference Options and Adapters Volume 2, pages Printer Adapter 3 to 7 


iBM Technical Reference Options and Adapters Volume 2, pages Monochrome Adapter 13 to 17 
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7.47. IBM PRINTER CONTROL CODES SUMMARY 


Code Sequence in ASCII Chars 


Character Style 


Page Settings 


Line Settings 


Select char set 1 
Select char set 2 


10 characters per inch spacing (Compressed OFF) 
17.1 characters per inch spacing (Compressed ON) 


Doublestrike ON 
Doublestrike OFF 
Doublewidth ON (lines) 
Doublewidth OFF (lines) 
Doublewidth by line ON 


Doublewidth by line OFF 
Emphasized printing ON 
Emphasized printing OFF 
Subscript ON 

Superscript ON 
Subscript/superscript OFF 
Set draft quality print 

Set text quality print 

Set letter quality print 
Proportional spacing ON 
Proportional spacing OFF 

12 characters per inch spacing 
Print all characters in block 
Print next character 

Underline ON 

Underline OFF 

Ignore paper end ON 

Ignore paper end OFF 

Set length of page in lines 
Set length of page in inches 
Automatic line justification ON 
Automatic line justification OFF 
Perforation skip ON 
Perforation skip OFF 

Set top of page 

Set left and right margins 

Set tabs to power-on defaults 
Set horizontal tab stops 

Set vertical tab stops 

Carriage return 

Line feed 

Set variable line feed to n/72 inch 
Set variable line feed to n/216 inch 
Set 1/8 inch line feed 


<Escape>7 
<Escape>6 

<DC2> 

<SlI> 

<Escape> or <SI> 
<Escape>G 
<Escape>H 
<Escape>W<SOH> 
<Escape>W<Null> 
<SO> 

<Escape> or <SO> 
<DC4> 
<Escape>E 
<Escape>F 
<Escape>S<SOH> 
<Escape>S<Null> 
<Escape>T 
<Escape>!<SOH> 
<Escape>|I<STX> 
<Escape>|l<ETX 
<Escape>P<SOH> 
<Escape>P<Null> 
<Escape>: 
<Escape>\## [data] 


<Escape>-<Null> 
<Escape>8 
<Escape>9 
<Escape>C# 
<Escape>C<SOH># 
<Escape>M<SOH> 
<Escape>M<Null> 
<Escape>N# 
<Escape>O 
<Escape>4 


<Escape>D#...#<Null> 
<Escape>B#...#<Null> 


<Escape>A# 
<Escape>J# 
<Escape>0 


1B 44 #...4 00 
1B 42 #...4 00 


(Continued) 
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Table 7.47. Continued 


Line Settings 


<Escape>1 Yes 
<Escape>2 Yes 
Yes 


Function 
Set 7/72 inch line feed 

Start variable line feed (used after EscA) 
Set n/216 inch line feed 
Vertical tab 

Reverse line feed 
Automatic line feed ON 
Automatic line feed OFF 
Ring bell 
Clear printer buffer 

Select printer 

Deselect printer 

Automatic ribbon band shift 

Select ribbon band 4 (black) 

Select ribbon band 3 

Space n/120 forward to next character 
Space n/120 backward to next character 
Select ribbon band 2 

Set aspect ratio to 1:1 

iSet aspect ratio to 5:6 

Deselect color printer 

Select ribbon band 1 

Initialize function ON 

Initialize function OFF 

Unidirectional printing ON 

Unidirectional printing OFF 

Home print head 

Form feed 

Horizontal tab 

Select control-value data type 
Backspace 
Set to 480 bit image graphics mode 

Set to 960 bit image graphics mode 

Set to 960 bit image graphics mode normal speed 
Set to 1920 bit image graphics mode 


Printer Control 


<Escape>m 
<Escape>n<SOH> 
<Escape>n<Null> 
<Escape>Q<STX> 
<Escape>y 
<Escape>?<SOH> 
<Escape>?<Null> 
<Escape>U<SOH> 
<Escape>U<Null> 


Graphics 1B 4B # # [data] 
1B 4C # # [data] 
1B 59 ## [data] 


1B 5A # # [data 


Notes: «Characters enclosed in brackets are ASCII code names, as in <Escape> 
* # should be replaced by an appropriate numeric value 
+(data] indicates a bitstream of appropriately formatted data 
*Numbers in "bit image graphics modes" indicate number of data bytes that follow 
«*Refers to IBM Graphics Printer, IBM Color Printer, and IBM Compact Printer, respectively 


Source: IBM Technical Reference Options and Adapters Volume 1, pages Graphics Printer 


See Also: 1.20. ASCII Control Codes 
7.48. HP Laserjet Printer Control Codes Summary 


OF 


Z uolj9eg 


PC Sourcebook 


7.48. HP LASERJET PRINTER CONTROL CODES SUMMARY 
Code Sequence in ASCII Chars| Code Sequence in Hex Bytes 


Landscape Mode <Escape>&li0 1B 26 6C 31 4F 
Font Symbol Set Roman-8 <Escape>(8U 1B 28 38 55 
USASCII <Escape>(0U 1B 28 30 55 
Roman Ext. <Escape>(0E 1B 28 30 45 
Danish/Norwegian <Escape>(0D 1B 28 30 44 
British (U.K.) <Escape>(1E 1B 28 31 45 
French <Escape>(0F 1B 28 30 46 
German <Escape>(0G 1B 28 30 47 
ltalian <Escape>(0! 1B 28 30 49 
Swedish/Finnish <Escape>(0S 1B 28 30 53 
<Escape>(1S 1B 28 31 53 
<Escape>(1U 1B 28 31 55 
<Escape>(0B 1B 28 30 42 
<Escape>(8M 1B 28 38 4D 
<Escape>(0Q 1B 28 30 51 
<Escape>(1Q 1B 28 31 51 
| |Math7 |<Escape>(0A 11B 28 30 41 
<Escape>(15U 1B 28 31 35 55 
<Escape>(2Q 1B 28 32 51 

Fixed <Escape>(sOP 1B 28 73 30 50 
Character Pitch 10 chars per inch <Escape>(s10H 1B 28 73 31 30 48 
12 chars per inch <Escape>(s12H 1B 28 73 31 32 48 
16.6 chars per inch <Escape>(s16.6H 1B 28 73 31 36 2E 36 48 
Standard Pitch (10 cpi) <Escape>&k0S 1B 26 6B 3053 
Compressed Pitch (16.6 cpi <Escape>&k2S 1B 26 6B 32 53 
Character Point Size i <Escape>(s7V 1B 28 73 37 56 
<Escape>(s8V 1B 28 73 38 56 
<Escape>(s8.5V 1B 28 73 38 2E 35 56 
<Escape>(si0V 1B 28 73 31 30 56 
<Escape>(s12V 1B 28 73 31 32 56 


<Escape>(s14.4V 1B 28 73 31 34 2E 34 56 
ltalic <Escape>(s1S 1B 28 73 31 53 
Characier Weight {Light stroke <Escape>(s-3B 1B 28 73 2D 42 
Medium stroke <Escape>(s0B 1B 28 73 30 42 
Bold (heavy) stroke <Escape>(s3B 1B 28 73 33 42 


1B 28 73 33 54 
1B 28 73 30 54 
1B 28 73 34 54 
1B 28 73 35 54 
1B 28 73 38 54 
1B 28 73 36 54 
1B 26 6C #50 
1B 26 6C #45 
1B 26 6C # 46 
1B 39 

1B 26 61 #4C 
1B 26 61 #4D 
1B 26 6C 31 4C 
1B 26 6C 30 4C 
1B 26 6C #43 
1B 26 6C 31 44 
1B 26 6C 32 44 
1B 26 6C 33 44 
1B 26 6C 34 44 
1B 26 6C 36 44 
1B 26 6C 38 44 
1B 26 6C 31 32 44 
1B 26 6C 31 36 44 
1B 26 6C 32 34 44 
1B 3D 
1B 2A 74 37 35 52 
1B 2A 74 31 30 30 52 
1B 2A 74 31 35 30 52 
1B 2A 74 33 30 30 52 
1B 2A 72 30 41 
1B 2A 72 31 41 


Character Typeface {Courier 
; Line Printer 
Helv 
TMS RMN 
Prestige Elite 
Gothic 
Page Length 
Top Margin 
Text Length 
Clear Left/Right Margin 
Set Left Margin 
Set Right Margin 
Perforation Skip Enable 
Perforation Skip 
Vertical Motion Index 
1 line/inch 
2 lines/inch 
3 lines/inch 
4 lines/inch 
6 lines/inch 
8 lines/inch 
12 lines/inch 
16 lines/inch 
24 lines/inch 
Half line feed 
75 dpi resolution 
100 dpi resolution 
150 dpi resolution 
300 dpi resolution 
Start at leftmost pos. 
Start at current cursor 


<Escape>(s3T 
<Escape>(sOT 
<Escape>(s4T 
<Escape>(s5T 
<Escape>(s8T 
<Escape>(s6T 
<Escape>&l*P 
<Escape>&l*E 
<Escape>&l*F 
<Escape>9 
<Escape>&a*L 
<Escape>&a*M 
<Escape>&loL 


Page Seitings 


Line Spacing 


<Escape>&l24D 
<Escap 
<Escape>*t75R 
<Escape>*t100R 
<Escape>*t150R 
<Escape>*i300R 
<Escape>*r0A 
<Escape>*r1A 


Rasier Graphics 


(Continued) 


437 


438 


Table 7.48. Continued 


Code Sequence in ASCII Chars 
1B 2A 72 42 
1B 7A 


Transfer graphic rows 
End graphics 

Reset printer 
Selftest mode 

Cursor Positioning |Move to Row 

Move to Column 

Horizontal Movement 


Vertical Movement 


Underlining Underline ON <Escape>&dD 1B 26 64 44 
Underline OFF <Escape>&d@ 1B 26 64 40 


Display Functions ON 
Display Functions OFF 
Transparent Print Daia 
Horizontal Motion index 
Carriage Return=CR 
Carriage Return=CR+LF 
LF=CR+LF, FF=CR+FF 


Miscellaneous 
Control 


Enable End of Line Wrap 
Disable End of Line Wrap 
Number of Copies 

Eject Page 

Feed From Tray 

Manual Feed 
Envelope Feed 
Graphics Horz Cursor Position 
Graphics Vert Cursor Position 
Font ID Number 

ASCIl Char Code Number 
Create Font 

Download Character 

Primary Font ID Number 
Secondary Font ID Number 
Delete all Fonts 

Delete all Temp Fonts 

Delete Last Font ID specified 
Delete Last Font ID & Char Code 
Make Temporary Font 

Make Permanent Font 
Copy/Assign 

Primary Font Value 0 

Primary Font Value 1 

Primary Font Value 2 

Primary Font Value 3 
Secondary Font Value 0 
Secondary Font Value 1 
Secondary Font Value 2 
Secondary Font Value 3 

Macro ID 

Start Macro 

Stop Macro 

Execute Macro 

Call Macro 

Enable Overlay 

Disable Overlay 

Delete Macros 

Delete all Temporary Macros 
Delete Macro ID 

Make Macro Temporary 

Make Macro Permanent 

Push Position 

Pop Position 

Horz # dots in pattern 

Horz # decipoints in pattern 
Vert # dots in pattern 

Vert # decipoints in pattern 
Print Rule 

Print Gray Scale 
Print HP Pattern 


Laserjet +/500+ 
Extensions 


<Escape>*b#W [data] 


<Escape>*rB 
<Escape>E 
<Escape>z 
<Escape>&a#R 
<Escape>&a#C 
<Escape>&a#H 
<Escape>&a#V 


<Escape>Y 
<Escape>Z 


Add CR to LF and FF, CR=CR+LF |<Escape>&k3G 


<Escape>&s0C 
<Escape>&s1C 
<Escape>&1#X 
<Escape>&l0H 
<Escape>&l1H 
<Escape>&l2H 
<Escape>&l3H 
<Escape>*p#X 
<Escape>*p#Y 
<Escape>*c#D 
<Escape>*c#E 


<Escape>(#X 
<Escape>)#X 
<Escape>*c0F 
<Escape>*c1F 
<Escape>*c2F 
<Escape>*c3F 
<Escape>*c4F 
<Escape>*c5F 
<Escape>*c6F 
<Escape>(0@ 
<Escape>(1@ 
<Escape>(2@ 
<Escape>(3@ 
<Escape>)0@ 
<Escape>)i@ 
<Escape>)2@ 
<Escape>)3@ 
<Escape>&f#Y 
<Escape>&f0X 
<Escape>&f1X 
<Escape>&f2Xx 
<Escape>&f3X 
<Escape>&f4Xx 
<Escape>&f5X 
<Escape>&f6X 
<Escape>&f7X 
<Escape>&f8X 
<Escape>&f9X 
<Escape>&f10X 
<Escape>&f0S 
<Escape>&fiS 
<Escape>*c#A 
<Escape>*c#H 
<Escape>*c#B 
<Escape>*c#V 
<Escape>*c0OP 
<Escape>*c2P 
<Escape>*c3P 


<Escape>&p#X [data] 


<Escape>)s#W [data] 
<Escape>(s#W [data] 


1B 26 61 #52 
1B 26 61 # 43 
1B 26 61 #48 
1B 26 61 # 56 


1B 26 70 # 58 [dataj 


1B 26 6B # 48 
1B 26 6B 30 47 
1B 26 6B 31 47 
1B 26 6B 32 47 
1B 26 6B 33 47 
1B 26 73 30 43 
1B 26 73 31 43 
1B 26 6C #58 
1B 26 6C 30 48 
1B 26 6C 31 48 
1B 26 6C 32 48 
1B 26 6C 33 48 
1B 2A 70 # 58 
1B 2A 70 #59 
1B 2A 63 # 44 
1B 2A 63 #45 


1B 29 73 #57 [data] 
1B 28 73 #57 [data] 


1B 28 #58 

1B 29 #58 

1B 2A 63 30 46 
1B 2A 63 31 46 
1B 2A 63 32 46 
1B 2A 63 33 46 
1B 2A 63 34 46 
1B 2A 63 35 46 
1B 2A 63 36 46 
1B 28 30 40 
1B 28 31 40 
1B 28 32 40 
1B 28 33 40 
1B 29 30 40 
1B 29 31 40 
1B 29 32 40 
1B 29 33 40 
1B 26 66 #59 
1B 26 66 30 58 
1B 26 66 31 58 
1B 26 66 32 58 
1B 26 66 33 58 
1B 26 66 34 58 
1B 26 66 35 58 
1B 26 66 36 58 
1B 26 66 37 58 
1B 26 66 38 58 
1B 26 66 39 58 
1B 26 66 31 30 58 
1B 26 66 30 53 
1B 26 66 31 53 
1B 2A 63 # 41 
1B 2A 63 # 48 
1B 2A 63 # 42 
1B 2A 63 # 56 
1B 2A 63 30 50 
1B 2A 63 32 50 
1B 2A 63 33 50 
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Table 7.48. Continued 


Laserjet+/500+ Print 2% Gray Scale <Escape>*c2G 1B 2A 63 32 47 

Extensions Print 10% Gray Scale <Escape>*c10G 1B 2A 63 31 30 47 
Print 15% Gray Scale <Escape>*c15G 1B 2A 63 31 35 47 
Print 30% Gray Scale <Escape>*c30G 1B 2A 63 33 30 47 
Print 45% Gray Scale <Escape>*c45G 1B 2A 63 34 35 47 
Print 70% Gray Scale <Escape>*c70G 1B 2A 63 37 30 47 
Print 90% Gray Scale <Escape>*c90G 1B 2A 63 39 30 47 
Print 100% Gray Scale <Escape>*c100G 1B 2A 63 31 30 30 47 


1B 2A 63 31 47 
1B 2A 63 32 47 
1B 2A 63 33 47 
1B 2A 63 34 47 
1B 2A 63 35 47 
1B 2A 63 36 47 
1B 26 6C 30 54 
1B 26 6C 31 54 


HP Pattern 1 Vert Lines 

HP Pattern 2 Horz lines 

HP Pattern 3 Diagonal Lines 
HP Pattern 4 Diagonal Lines 
HP Pattern 5 Grid 

HP Pattern 6 Diagonal Grid 
Default Stacking Position 
Toggle Stacking Position 


<Escape>*c1G 
<Escape>*c2G 
<Escape>*c3G 
<Escape>*c4G 
<Escape>*c5G 
<Escape>*c6G 
<Escape>&l0T 
<Escape>&l1T 


Laserjet 500+ 
Extensions 


Eject Page <Escape>&l0H 1B 26 6C 30 48 
| |Feed from Upner Cassette | <Escape>&l1H 11B 26 6C 31 48 | 
Manual Feed <Escape>&l2H 1B 26 6C 32 48 


Envelope Feed <Escape>&I3H 1B 26 6C 33 48 
Feed from Lower Cassette <Escape>&l4H 1B 26 6C 34 48 


Notes: ¢ # should be replaced by the relevant numeric value in this chart 
*(data] indicates a bitstream of appropriately formatted data 


Source: HP Laserjet Printer Family Technical Reference Manual, pages A1-A6 


See Also: 7.47. IBM Printer Control Codes Summary 


7.49. AT REAL TIME CLOCK RAM CONFIGURATION USAGE 


| 

PH Secondalarm 
Ps ell) = MINUS ee a ee SS _ 
PSH Minute alarm 


Po 4H Hours 
PSH CHouralarm 
| CGH Dayofweek CC C—Css—“‘“‘“‘“‘“‘“‘“(SSSCSCSCSCSCSC‘(CSSC*é*d” 
SSS 
PSH Year FT 
Defined by power-on diagnostics 

io. A RESERVED =". oh ee 
De SN coe Sm pe ee ge ge 
| _ 15H _—[Low-basememorybyte | —“‘“CSSC*™*C*s*s*s*s*SCSCSCSCSCidC 


| Se 17H___—i[Lowexpansionmemorybyte | 
See 8.30 AT Fixed Disk Drive Types 
See 8.30 AT Fixed Disk Drive Types 


| 16H _|[High-base memory byte 100H=256K, 200H=512K, 280H=640K 
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Table 7.49. Continued 


| 1BH-2DH_ RESERVED 
|____ 30H ___—|Lowexpansionmemorybyte | C—“‘C;C*C*C*C‘*C 
BCD value for centu 

Information flags Bit 7 set = top 128K installed, bit 6 set = first user message 


S4H-3FH [RESERVED fs eee ee ae 
Source: IBM PC/AT Technical Reference, pages 1-56 to 1-68 
See Also: 7.50. AT Real Time Clock Status Register A 


7.51. AT Real Time Clock Status Register B 

7.52. AT Real Time Ciock Status Register C 

7.53. AT Real Time Clock Status Register D 

7.54. AT Real Time Clock Diagnostic Status Byte 
7.55. AT Real Time Clock Diskette Drive Type Byte 
7.56. AT Real Time Clock Fixed Drive Type Byte 
7.57. AT Real Time Clock Equipment Byte 

8.30 AT Fixed Disk Drive Types 


7.50. AT REAL TIME CLOCK STATUS REGISTER A 


Bit Numbers 

i7[6[5 413 ]2 70] Name | Function | CCAilOWatble Values Cid 
xX] | | | | | [Update in progress |Indicates update cycle in progress _|0=date/time available, 1=date/time being updated | 
| TXT xX{ x] ft || [22-stage divider [Identifies time-base frequency used|default=010, 32.768KHz time bases 
Lj | ft | xX} xX} xX} X jRate selection __Jidentifies divider output frequency |default=0110, 1.024KHz frequency 


Source: IBM PC/AT Technical Reference, pages 1-57 to 1-58 


See Also: 7.51. AT Real Time Clock Status Register B 
7.52. AT Real Time Clock Status Register C 
7.53, AT Real Time Clock Status Register D 


7.51. AT REAL TIME CLOCK STATUS REGISTER B 


Bit Numbers 


P7tets [43a {2tr}o} Name | Function Allowable Values 
rx} of ft ft ft ft Set Advances count (t-persecond) _ | 0=update normally, 1=abort update cycle _| 
Pp XT tT [Periodic intenable___| Allows interrupts at status reg A settings _[O=disable int (default), 1=enable int_____| 
pt XT TT fAlarmintenable [Sets alarminterrupt —fO=disabled (default), 1=enabled 
Lj | xy | | [Update-ended int enable [Sets end-of-update interrupt [O=disabled (default), t=enabled 
| | tt XT [Square wave enable__|Sets frequency as per status reg A 0-3 bits 
LX Date mode Sets binary or BCD updates J 0=BCD (default), t=binary 

pop ft tT EX [242 mode Sets hoursformatintime [= 12-hour clock, 1=24-hour clock (defauit) 


rr jf ft ft ft [  [ [ X [Daylight savings enable [Sets clock to recognize daylight savings O=disabled (default), 1=enabled 
Source: IBM PC/AT Technical Reference, pages 1-58 to 1-59 


See Also: 7.50. AT Real Time Clock Status Register A 
7.52. AT Real Time Clock Status Register C 
7.53. AT Real Time Clock Status Register D 


7.52 AT REAL TIME CLOCK STATUS REGISTER C 


Bit Numbers 

[7 [é [5 [43 {2 ]7 10] Name | Function | Allowable Values _| 
PX] ot fT tT ft ROF flag | Read only 
Pp txt tT PF flag Readonly 
Pt EX AF flag Read only 
Pt x uF flag Read only 
| ot EX XT XTX TRESERVED | C'S always be 0 _ | 


Source: IBM PC/AT Technical Reference, page 1-59 


See Also: 7.50. AT Real Time Clock Status Register A 
7.51. AT Real Time Clock Status Register B 
7.53. AT Real Time Clock Status Register D 
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7.53. AT REAL TIME CLOCK STATUS REGISTER D 


Bit Numbers 


i7Jé[s5 [4 [32 7 Jo] Name [Function Allowable Values 
rxX{ | [| | ff [| [Valid RAM bit Status of power-sense pin (bat. level) |O=battery dead, RAM invalid, 1=battery good 


Pp TXT xX] xX] xX] xX] x] xX [RESERVED Ps Should always be 0 
Source: IBM PC/AT Technical Reference, page 1-59 
See Aliso: 7.50. AT Real Time Clock Status Register A 


7.51. AT Real Time Clock Status Register B 
7.52. AT Real Time Clock Status Register C 


7.54. AT REAL TIME CLOCK DIAGNOSTIC STATUS BYTE 


Bit Numbers 


a6 | 6 4 | 3 2) 7) oy 2 Fonction | Allowable Values 
rxX{ ef | | [| | [Power status of RTC chip O=chip hasn't lost power, 1=chip has lost power 
1 tx{fof | [| | [Configuration record (checksum status) |0=checksum is good, 1=checksum bad 

Y one 


1 i Hf aa ny lial Simriwmtimen 4 teenie mmole emt 
incorrect configuration information O=valid configuration, i=invalid configuration 


cas NCorect COnigurause mormavion 


x Memory size comparison G=power-on check snowed same memory size, i=diff. size 
rr | ff | xX] | | [Fixed disk status O=proper function, 1=adapter or drive failed initialization 
rf fT TEX || [Time status indicator O=time is valid, 1=time invalid 
Pp | TX |X PRESERVED tS a ge Og eee 
Source: IBM PC/AT Technical Reference, pages 1-59 to 1-60 


See Also: 7.49. AT Real Time Clock RAM Configuration Usage 


7.55. AT REAL TIME CLOCK DISKETTE DRIVE TYPE BYTE 


Bit Numbers 
I7léeé ts ]43)2 7 )0)] Function | Allowable Values 
rx{x{x{[xi{t | | | _ [type of first diskette drive 0000=no drive, 0001=48TPI, 0010=96TPI 
| | ff X |X | X | X _|Type of second diskette drive _|0000=no drive, 0001=48TPI, 0010=96TPI 


Source: IBM PC/AT Technicai Reference, page 1-61 


See Also: 7.49. AT Real Time Clock RAM Configuration Usage 


7.56. AT REAL TIME CLOCK FIXED DRIVE TYPE BYTE 


Bit Numbers 

7 6) S| 4) S21 0-1 Function. Allowable Values 

rx} xix] xf ft [| _ [Type of first fixed drive 0000=no drive, otherwise see 8.30. AT Fixed Disk Drive Types 
rt YUL CX TX TX TX [Type of second fixed drive |0000=no drive, otherwise see 8.30. AT Fixed Disk Drive Types 


Source: IBM PC/AT Technical Reference, page 1-62 


See Also: 7.49. AT Real Time Clock RAM Configuration Usage 
8.30. AT Fixed Disk Drive Types 


7.57. AT REAL TIME CLOCK EQUIPMENT BYTE 


Bit Numbers 
7 1[6[5 4 [3 [247 ]o [Function [|  ——s—C*Aiwatble Values Cid 
1x{| x] ef | | {| [Number of disk drives _—‘|00=1 drive, 01=2 drives, other values RESERVED 

rT | {|x{x{ {| [| |Primarydisplaytype __|00=display has own BIOS, 01=40 col CGA, 10=80 col CGA, 11=MDA 
Ee ae a a a a a aaa re me eee eS 
P| [ [ {[ [| {|X| [Math coprocessor ——[O=notinstalled, 1=math coprocessor available CS 
| | | [| [| J] | |X JDiskdrives available [0=no disk drives available, 1=disk drives available 


Source: IBM PC/AT Technical Reference, pages 1-63 to 1-64 


See Also: 7.49. AT Real Time Clock RAM Configuration Usage 
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8.01. 8086 FAMILY MEMORY ADDRESSING MODES 


Direct register addressing ADD AX,CX Uses contents of registers for operation 


Indirect memory addressing | ADD AX,[CX] Uses CX as a relative offset to point to memory 
ADD [CX],AX 


Immediate addressing ADD AX,123 Uses immediate value (123 
Relative memory addressing |ADD AX,[123 Immediate value (123) is relative offset to point to memo 
Indexed indirect addressing } ADD AX,[BX+SI] |Uses BX+SI as relative offset to point to memo 


Source: Programmer's Guide to the IBM PC (Microsoft Press), Peter Norton, 
pages 34 to 35 


oe 
i= 
Le) 
i=*] 
oO 
ts] 
(=>) 
TT 
> 
= 
- 
~< 
Zz 
2) 
pa 
Bs) 
Cc 
Q 
a 
fe) 
z 
(2) 
m 
=| 
n 
Cc 
= 
= 
> 
=) 
< 


Flags Affected Undefined Flags 8088/86 
[AAA —~“‘(‘CNCCCOCOC#C#«ASCCiladjustALafteradd CC Ax, car Overflow, sign, zero, parit 
ASCII adjust before divide 2 Overflow, aux, car 
ASCil adjust after multip! 2 Overflow, aux, car 
Overflow, sign, zero, parit 
None = X 
None = 
None = 
None == X 
None = X 
None is X 
None ee X 
None ss X 
None ae X 
None _ X 
None _ X 
[ADDreg, reg ™~—“‘iA i“ teC~“‘CSSCOC*C*CSC(‘#’N’NNNS$SUCNNNSNN’NS’AR.N':—CKC“CN”*dCLC*"’“USE2.-—=— Oerflow,, sign, zerro,, aux, paarity, carrry [None = X 
None = 
None _ X 
None -_ X 
Overflow=0, sign, Zero, parity, carry=0|None i X 
IANDreg. reg SSSCiLicpTAND—— ie e—“‘“‘(;SCOCLSOOOO20UOY =~ Overflow=0, si i 0 7 X 
Overflow=0, sign, Zero, parity, carry=0 mm X 
2-3 None =2 
None None _ 
BSF reg, mem or reg, reg ZF None -_ tee RS | 
None = a a 
CF None i aes ae as 
BIC. F™C™~“‘SC‘#WYTestbitandcomplement = CTC CB COT 8-5 CF C“‘SC#C#«dWNone ro a aa 
Test bit and reset | 6,8 | 3-5 {CF = CC—~—“*;CSCCNoonle _ a a ae 
BTS i CSC™C~*~“‘CSCCNC#*N@Stbitandscan = CC itt:*C“‘i;(COS CUT 38-5 CR C“‘C#d:Nntc@ - aaa es ee 
None oe X 
None _ X 
None except when task switching None = X 
Call (control transfer None except when task switching None io X 
Call (control transfer 3 None except when task switching None _ X 
ICBWICWDEsC~C*~*~*C‘«dCconveert byte to word/word to double word] = 2s [| S17 [None i —“(‘;s:*S*~*~C~C~C~C~CSCSCSCSC*dC‘Ntrntg Es X 
CLG, C~“‘CSCC*(CWarcary Cryo = x 
erp fCiear areetien _______}__2_}._ 4 {Breeton None = X 
Interrupt=0 None = X 
None = as ee ee 
[CMC CS™~“‘CNC (Complementary == Carry SNe = X 
CMP accum,imm**** None =~ X 
ICMP memimm —SC«dICompare —“‘™;SCO;*;™*;!COCOCOCOCCOUOCO* COC, = 3-6 _ Overflow, sign, zero, aux, parity, carry [None = X 
None = X 
Overflow, sign, zero, aux, parity, carry [None = X 
[CMPregmem —s——SSC~—‘iCmppnrle@— se —“‘ ;;!UCdTCCCUO* CCST, 2-4 | Overflow, sign, zero, aux, parity, carry |None i: X 
ICMP regreg ss SSSCCompare Ss  C—“‘“CSCOCOOUOC2©¢vUC[ = = Overflow, sign, zero, aux, parity, carry [None = X 
CMPS (rep) deststr,sourcestr _|Compare byte, word or double word string] _5+9(rep) | 1 | Overflow, sign, zero, aux, parity, carry [None oe X 
GCMPS deststr, sourcestr /Compare byte, wordordoubleword [| 8 = [ 1 Overflow, sign, zero, aux, parity, carry [None 7 X 
iTS __________{Glear tas switched fag a pep Nga _ 
None = X 
None - X 
None a X 
None = X 
[DIiViemem i (~*~“‘s‘*@idee@s— “ssi ‘esC“‘C ;OUUCO25* ~~ ~[ 2-4 [None  ——C~—“‘C™C#dOe@rflow,, sign, zero, aux, parity, car X 
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Table 8.02. Continued 


Instruction Function Clock Cycles**|Bytes***[—s*Flags Affected | SCCCSC*C*‘Uindefine Flags, CCSC*d 8088/8 | 80286 | 80386 _| 
Divide P22 CT 2 None t—“;‘C;S™S™S™S™C™CCCCNOVeerflow, sign, zero, aux, parity, cary sso] =X SO SCX OT XT 
Divide [| i7*_ {| 2-4 [None C~“‘NCNC#C#C#OVeerflow, Sign, Zero, aux, parity, car 
Divide | 14 ~~ ~~—| 2 [None ——s—“s*é‘“C;C™C#Oeerflowy, sign, zero, aux, parity, carry —ss[| SX OT CX CT CX 
Enter procedure pit] 4 [None t—“‘C;OCC(*NNong XX 
Enter procedure fom (Ot ele A INONO. eg ee INOS ec 
Enter procedure | 12+4(_) [4 [None t—“‘NCCCCC*iSNON® oe 
Escape to external device | 9-20* | 2-4 [None = —~—“‘C‘C#dSNONW@ 
Escape to external device Dien cee lly ote [NON s. 2 2 en ey en NOM ef |e 
Halt Ps a ee A os PINON me NON ee we | 
Signed integer divide p28" | 2-4 [None C—“‘C’CWCCCOVeerrflow, Sign, zero, aux, parity, carry ss] =X SO CX OT CX 
p20", | 2-4 [None Se t—t—“‘;‘SCC#C#OdOerflww, sign, Zero, aux, parity, car 
Pp i7 ST 2 None —“‘CNC(C(C(C#@OVerrflow, sign, zero, aux, parity, car 
P21 2 Overflow, carry SC*d' Sign, Zero, aux, parity = CCX CE CX UX 
i 
Signed integer multipl P13 2 Overflow, car Sign, zero, aux, parit 
Signed integer multip| Sign, zero, aux, parit aaa ie ee ee 
Signed integer multip| 3-4 Sign, zero, aux, parit ar Pay eee Ee es 
Input from port ae ee ee (er 
Input from DX port fi NON ae eel 
Increment | 7* | 2-4 (Overflow, sign, zero, aux, parity 
increment 
Input string | 5+4(rep) | 1 [None sid” Sa Es es ee 
input string a ae a ee (eT ee ae ee ee ee 
Interrupt | 23+bytes | 1-2 |Interrupt=O,trap=0 
INTO. CC Interrupton overflow sd 4 4bytesor3[ 1 [Interrupt=0,trap-0 
| i7+bytes | 7 {Al  C“‘CSCi*dr 
| ii+bytes* [2-4 [None CSCid 
Unconditional jump [| i5+bytes* [ 2-4 [None Cd 
JMPfar Cd Unconditionaljump — CidSSCSft+bytes [5 [None Cid 
Unconditional jump | 7+bytes | 3 [None Cid 
Unconditional jump | 7+bytes | 2 [None CS 
Conditional jump | 7+bytesor3 | 2 [None ss CCidz 
Load AH with flags (LO byte of flags ee eee ee ee | eee 
Load access rights byte Pea he ee es 
Load pointer to DS Pp 7* Sid 2-4 [None Ci‘CSCSC‘sS 
ILEA 16reg,iémem ss Loadeffective addresstoregister =| =" Sid] = 2-4 ~[None  C—C—‘Cs~sCSCisdS 
Leave procedure ee ee te (NONE, 3 a Ra cee ee 
LES 16reg,32mem Load pointer to ES PC 2-4 [None C‘CSC*dz 
Load pointer to FS Pp 7 Sti 3-4 [None —“‘“‘CS*;*;*C~C~*™Y aes aaa eS ae 
Load global descriptor table Moe AR oe INORG ee Ce) Se 
Load pointer to GS Po 7 3-4 [None CizC aes eee ae) 
Load interrupt descriptor table pia" | 3-4 [None Cst~‘“‘“C;*S™SC‘*dY fe eM | 
LLDT = CCCC*~“‘#TCCiiGd local descriptortable | S179" 3-4 [None s—C“‘“‘CSC*C*;*;*;*C‘*@S rs ee ee 
Load machine status word | 3,6" | 3-4 [None —C“‘CSCC‘*dr eee eee ae Na eet 
Bus lock prefix a es a [ey 
ILODS (rep) sourcestr___——s [Repeat load byte/word/dword sd] 5 44(rep) [| 1 [None ss CCCSCSCid 
LODS sourcestr Load byte/word/dword a eee ee ee (eee 
LOOP short Loop | 8+bytesor4 | 2 [None Cid 
LOOPE/LOOPZ short Loop equal/zoom | 8rbytesor4 | 2) [None —Ci‘C;COCCC@ds 
Loop while not equal/not zero | 8+bytesor4 | 2 [None C‘i‘izC 


(Continued) 


OnV 


g Ud!]08g 


Table 8.02. Continued 


| snstruction” | CCSFunction «Clock Cycles**| Bytes*** _Undefined Flags 
None _ 
None oo ———E= 
Load task register | i17,19* [| 3-4 [None CCCSC*iNorntg = 
IMOV t6reg.segreg Ss [Move tC CC None St CC—“‘C#dNi1Wg@ 3 X 
[MOV accum,mem****_ [Move CC “ttsC*dEC SSC 83 [None None 3 X 
None a X 
IMOVmemimm (Move CC 8-6 None Noone =: 
[MOVmemreg (Move CC 8-4 None None a 
None as 
[MOVregimm ss SC(Move SC 2-3 None None = X 
IMOVregmem ss C(Move CC 2-4 [None CN 
IMOVregreg Ss SC*Move SS tC C“‘“‘<‘iLSC(SNSNS2UTTCT, C2 Nome Ss None -_ 
[MOV segreg,i6émem_ [Move C“‘aRSSCCS*® COT 2-4 [None None = X 
[MOV segreg,i6reg sss [Move Cd None SCN zi 
[MOVS (repeat) deststr,sourcestr[Move string ss C“‘(LS«COHA@(rep) [1 [None CSN 7 
[MOVS deststr,sourcestr ss [Movestring  — C“‘iEC(#$NEN 9 XS] Ct None None ey 
[MOVSX_ ss CC*~*~‘“‘CSC«M(ovee ith sign extension’ = | 8 3-4 [None None a eure (SS a 
None _ Baas aes ee 
MUL i6émem_SSCS—C* Multiply, CE 2-4 | Overflow, car Sign, zero, aux, parit 
MUL 16reg ss SSSC*d Multiply, :C“‘“NSCO*CNSCOC(OQUd OL, 2 Overflow, carry ss CSCCCC=Cd' Sign, Zeer, aux, part 
[MUL 8mem SCS—~=*idMuditippty’— CC 2-4 Overflow, carry Sign, Zero, aux, part X 
[MUL 8reg ss SSCS*C*dMulitiply’ = CC“‘“NCOCL:COUOCOS. CL 2 Overflow, carry SC s*d'Siggn, zero, aux, part X 
None a X 
None = X 
NOP t~“‘(‘NCCCOC*Nperation CC None None as 
[NOTmem —C—“C;*é‘Céid ert CC 24 None Cine = 
INOTreg ss C—~—Cséisd Invert SC None None 2 X 
Aux a 
Aux -_ 
Aux = X 
Aux <=. X 
2-4 Aux = X 
lORregreg = i SC~“‘éi(LicepSI|ORR’—s_—/§-_ Sa CC(iti‘“‘iYSSC 2 Overrflow=0, sign, Zero, parity, carry=0] Aux = X 
OUT 8immed,accum ————s*{Outputtoport 8 None Ss Norn = 
None None = 
None None - X 
[OUTS DX,sourcestr «(Output string = CCC TC Nore None = pag 
[POPmem sss SSSC«*dR@stove fromstack = CC“‘cL,SCOUCUC| O24 [None C“‘CCCCC#XdNNG a X 
POP reg si“‘(sSSSSSSC*RR@Storefromstack (ss C“‘(L!SOCSShCCU[)~hU1~[Nome CO C“‘;‘“‘CSSCCOC#C#C#dSNoirn@g = 
IPOPA.CSSSCSCCC«C Rpttoree alll. general registers fromstack | 19 =| 71 [None  CC“‘SNCCNn@ ae 
[POPFtCC*“‘CY””C(RRStore flags, A Norn x X 
[PUSHimm ss C*~*~“‘SVecttostack = Ct CSC 2-3 None CCN = 
PUSHmem_ CC~*~=‘dSe@ ttc tC CC 2-4 [None CdS Noni = X 
[PUSHreg ss ™C™~*~“‘iSVtStack = Cd TCU a None St CCCSCSCSC*d'Ntrntg -_ 
IPUSHA_ tt t—“‘CNSCC#*CSveaaiitostack = CC TE None CCC Nong = 3 4+ | 
[PUSHF  CC*C*“‘;SC*SSpve flagssttostack = EC None sd None = X 
2-4 None = 
[RCL/RCR/ROL/ROR mem,CL__|Rotate carry left/carry rightleftright___—|_8*+1 perbit | 2-4 |Camy Ss  C*d Overflow X 
Overflow 
Rotate carry left/carry right/left/right Overflow, car None = X 
Overflow 
Overflow ae ee ae ee 
IRE eet ee ee PROPOR pe Se Oe NOS = = INO Zs) X 
[REPE/REPZ ss CCSSC(R@peatequal/zero CT CC None Non - X 
[REPNE/REPNZ SSC*[Repeatnotequalnotzero = Cd] CCT tT None CN - X 
[RET (farwithpop) ss Return CtC“‘“N!OC#:COUS4bytes | 3 [None Cd Nornig i 
Return None None — 
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Table 8.02. Continued 


Function Clock Cycles** 8088/86 
Return | iivbytes [| 3 [None  ~~~'‘|None ss —  (its‘“‘N!!CUrd CX 
Return | ti+bytes | 71 [None ~~ '‘\|None ——C™C—CSC—C—CSCs—C—CsS SCX 
Store AH into flags | 2 | 1 __ [Sign,zero,aux,parity, cary | [None CX 
Zero (SAR/SHR aux onl 
fd 8*+iperbit | 2-4 Sign, zero, parity, carry (SHR sign=0) |Overflow, zero (SAR/SHR overflow, aux onl 
| 8*+1 perbit | 3-5 |Sign, zero, parity, carry (SHR sign=0) |Overflow, zero (SAR/SHR overflow, aux only)| 
ht 2 | 2 |Overflow=0, sign, zero, parity, carry |Zero(SAR/SHRAuxonly) TX 
Ss hy 5+1perbit | 2 (Sign, zero, parity, carry ——=——S—«d| Overflow, zero (SARV/SHR overflow, aux only)! X__— 
Sign, zero, parity, carry (SHR sign=0) [Overflow, zero (SAR/SHR overflow, aux only)[ 
ISBBaccumimm*"*__—s«[Subtractwithborrow. ss —™—C—<iTSC“(<s;*;‘tSSSSCdSS SC - 3 ‘| Overflow, sign, zero, aux, parity, carry [None XY 
ISBBmemimm _—s———S—S—S—=«dSSubtractwithborrow. ss —i—~*~éidCY:«SCi“‘*~S~~SCd| «= 3-6 | Overflow, sign, zero, aux, parity, catty [None SC XY 
Subtract with borrow | _7* | 2-4 J[Overflow, sign, zero, aux, parity, carry [None i (is:s‘:;*‘“‘“‘(‘; OC*rCO CX CO 
Subtract with borrow None 
ISBBregmem —ss—sSSSCSSC*dSubtractwithborrow, —— —Cts=—“‘a;SSOC*é?”«=SCSC*“‘éd;##U: «2-4 [Oveerflowy, sign, zero, auix,, parity, carry [None 
Overflow, sign, zero, aux, parity, carry [None —C(‘CSOSOCOOOOOOC*NSO OX OCOY 
Scan byte/word | _5+8(rep) | 1 |Overflow, sign, zero, aux, parity, carry [None —(‘C;!!!!UUdT UX CO 
Scan byte/word | 7 | 1 [Overfiow, sign, zero, aux, parity,carry [None —“‘CSNCOCOCOC*#*#*C#dr’SCOCNX Od”; 
ISEIxxx—SsSs~—~CCCSC Citic byteset Ss CS™C«dC“‘SASC S| ~~ | «63-5 [None ~=©)—)——™™™™~™C™C™C™C™C™~™~™C~dNODMG@]”—“‘;$;:—“=‘“~S*s*s*s*s—C—‘“‘“‘“(CS;SSSC‘Sdr.COC(C#C#éd*C 
Store global descriptor table i Ato INOS. NON ft 
Store interrupt descriptor table Pe ee (NOG. en NON Oe 
SLDT Store local descriptor table | 23° | 3-4 [None  ss—S——~CC(Nong 
ISMSW.s*~—<—~sSSCSC*«dCSStoe@ maachin@' status word = | S| SO -4 [None —<“<—s*~=~*~S~S~*—*—C—C—CC—CC::C[Nome Sc —“‘SWC!CUdCd 
Carry=1/DF=1/IF=1 None —“(si‘“CS™S:*™*™*™C*sdrSC‘ XC” 
STOS wepeat castes, __1Stere byteiword ___{_dvdiep) _{__f__feng Rone 
Store byte/word Pr OUSTTCCUdT C1 [Nome —“‘C;C.UUC(Nonme™FFCr™~—“sCSs~s—‘—‘—C—s—‘“‘“‘ SSSC*drTCOCX CO” 
Store task register | 23° =] 3-4 [None  —.  jNone ssi —“‘CSCS*drSS 
[SUB accum,imm**** «| Subtract | 3d SS 2-3 ‘J Overflow, sign, zero, aux, parity, cary [None —(“‘“‘CSC;C;*;*;C*C;*dSCOUCXSCOCOd 
Subtract | 7* | 3-6 |Overflow, sign, zero, aux, parity, carry [None Cs—“‘“‘S;OCdSSCOOUX CO 
ISUBmemreg  ss——sdSubtract = —“(ti‘“‘CSWOOOUUCdLCOOOUOUOZ%™~UOT «62-4 Overflow, sign, zero, aux, parity, cary [None  sC“‘“;‘SOCSCO OX COW 
iSUBregimm ——S—~—é‘(Sutrcct— SS —i(‘S;ONLCOU3ULULULUCL 63-4 [Overflow sign, zero, aux, parity, cary [None ————“‘SNCrd UX OY 
SUB reg,mem Subtract, ™—~—“‘“‘“S;S™S™S™C*dSCOW™C#SZ® ~—SCiédT;:S S24 [Overrflow, sign, zero, aux, parity, carry [None —“‘“CSCOC#C#*dR’SCOCX CO’ 
iSUBregreg ss SSC*dSutract"— ie ( t~—“‘“‘CS™C*drSCOCé#:C#”*C#C##dCLS SN 2s Overflow, sign, zero, aux, parity, carry |None 
TEST accum,imm**** [AND functiontoflags ss CT CSCS 2-3 [Overflow=0, sign, zero, parity, carry=0[Aux 
ITESTmemimm —ss—SSS(AND functiontoflags i CTC CSCS 3-6 [Overflow=0, sign, zero, parity, carry=O[Aux Cid CX 
Overflow=0, sign, zero, parity, carry=0 
ITESTregmem SSS AND furncction to flags | 6X 2-4 Overflow=0, sign, zero, parity, carry=0 
Tes AN Funtlonie pgs fe feelers San core par cerns 
Verify read access AAG. pAb ee a NON ee al 
VERW Verifywriteaccess ss —“‘ és! O46" ~~ 3-4 [ZF C“‘(™;O™OCNCOCOC*#*#C#C#*‘#INgme@®:”—“( +$ests‘(N:;;O™”*;*;*C*sé“‘“(®’NSNN’N’NYNN’N’SNWN”SN’N¥NWNSCSCUSNNNN LCL 
WAIT Waitfor 80X87 CC :::C~“‘RSNNSNC;§ONCOUOUCL hh OC1~=6[Nome SS —“‘CWOF™F™€™€™€F€FUNonme CC t—(tis‘“s‘“‘“‘(SSCCCCCCCCUCUCUdT UX 
XCHG acoum 1éreg™* Exch a Dh ee em SY NOR a am ae ag ge | Ng a ee a 
XCHG mem,req Exchange Pp 5*SCdT 2-4 [None SS s—“(—i‘“s;C™C™C™F™F™~™C~Nnee Ss —“‘“‘“(‘(‘(‘CFC Ur UX OCOd 
XCHG reg,req Exchange i OS None. Non Ke 
XLAT sourcetable Translate byte ee eh NON: ee ee ee NOD ee ee wr ee | 
XOR accum,imm™** Exclusive OR 
XOR mem,imm fExclusiveOR ss ™—“‘“ SCC*L#SOCOCOS*~UCUCO «3-6 ~[Overflow=0, sign, zero, parity, carry=OjAux, —“‘“C;S*S™*C*;*™C;*C*;*LSOCXOCOd”’ 
XORregimm si SC*id Exclusive OR—“(tS™:~“‘“C‘N‘SSNCCOCOC(*dN’#SCOCOC‘#SS;SC‘#d;S SNS 3-4'« | Oveerflow=0, sign, zerroo, ppaarity, carry=O[Aux = —“‘“‘;‘S;N CdS UX CO 
Overflow=0, sign, zero, parity, carry=O/Aux, CC tss~‘“‘“‘<(;S;C*drLSOCXOC*”d’ 
XOR reg,reg Exclusive OR |} 2 | 2  jOvertiow=0, sign, zero, parity, carry=0 


Legend: 


Reg=register 

Mem=memory 

Accum=accumulator (AL, AX, EAX) 
Imm=immediate 

Deststr=destination string 

Sourcestr=source string 

Segreg=segment register 

Number preceding item indicates number of bits 


Flags: 


EFLAGS is a 32 bit register in the 80386 
FLAGS (LO word of EFLAGS) is a 16 bit register 
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Table 8.02. Continued 


| OCU] 6 Carry Flag —“‘t;‘“CSCSCSC‘*zY 
| i =| __——S'(RESERVED)i wC~C~Cidz 
| 3 | —*«RESERVED,—i Cd 
Auxiliary carry flag 
| 5 | S_CSRESERVED 
ZF Zero flag 

8 = 1) es rap flag | 
| 9 | IF [interrupt enable Cd 
| ii | @ (Overflow  —s———C—idC 
/O. privilege level 
| 15 | —SRESERVED) ss CCi‘CSCidzC 
| 16 | AF [Resume flag (80386 only) 


18-31 


o 


Notes:  -°"+Bytes" means plus additional cycle for each byte following instruction. 
**Uses additional cycle if using base indexed addressing. 
***Clock cycles vary, depending upon actual CPU used. Timings here are 
typical for 8088; see your CPU Technical Reference for complete 


timing considefations. 


****Number of bytes in instruction varies slightly depending on actual 
CPU used. Bytes shown here are for 8088/8086 except for instructions 


that are specific to 286 or 386. 


-****Instructions that use AL, AX, or EAX are faster than equivalent 


instructions using any other register. 


Source: Assembly Language Programming for the IBM PC/AT (Robert J. Brady Co.), 


Leo Scanion, pages 421 to 430 


intel Microprocessor and Peripheral Handbook Volume 1, pages 2-26 to 2-30, 
2-55 to 2-59, 2-85 to 2-89, 2-117 to 2-121, 3-46 to 3-53, 4-106 to 4-119 
Intel 80386 Programmer's Reference Manual, pages 17-18 to 17-174 


8.03. 8086 FAMILY REGISTER SUMMARY 


For 8088/8086/80286: 


Accumulator 
Base 

Count 

Data 


Stack Pointer 
Base Pointer 
Source Index 
Destination Index 


Status Flags ----> 
Code Segment 
Data Segment 
Stack Segment 
Extra Segment 


Instruction Pointer 


intel name for register 


Bit Numbers 
[75174 173[72[77|70| 9] 8] 7] 6] 5] 47 3 27 77 a) 
| - INT] O[PLTOF[DF[IF[TE[SF] ZF] - TAFT - [PFT - [cr] 
NT=nested task IF=interrupt flag AF=auxiliary car 
IOPL=I/O privilege level = TF=trap flag PF=parity flag 

OF =overflow flag SF=sign flag CF=carry flag 

DF=direction flag ZF=zero flag 


(Continued) 
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Table 8.03. Continued 


For 80386: 
een cnet eemenenennne 32 bits ---------------—----> intel name for register 
<------- 16 bits -------- > <--—--- 16 bits ---------> 


Extended Accumulator 


Extended Base 
Extended Count 
Extended Data 


Stack Pointer 
Base Pointer 
Source Index 
Destination Index 


Instruction Pointer 
Status Flags ----> 


Code Segment 
Stack Segment 
Extra Segment 


Data Segment (1) Bit Numbers for extended 80386 flags 
Data Segment (2) 
Data Segment (3) RESERVED FOR INTEL ONLY 


Bit Numbers for 8086 compatible flags 

15]74]13]72|77]70[ 9| 8] 7] 6] 5] 4] 3] 2] 7] 0] 

| - INT] O[PL[OFIDFL IE TEISF[ ZF] - [AF] - [PF] - [CF] 
NT=nested task 


iF=interrupt flag AF=auxiliary cai 
{OPL=I/O privilege level TF=trap flag PF=parity flag 
OF=overflow flag SF=sign flag CF=carry flag 
DF=direction flag ZF=zero flag 


VM=virtual 8086 mode RF=resume flag 


Section 8 


cRo[s—s—i—‘isSsSsSsSsSSsSsSsSsSSCSsCsCsidSSMMaachine Control Register (bit 31=paging enable, bit 4=coprocessor extension type, bit 3=task switched, 
CRI RESERVED bit 2=emulate coprocessor,bit 1=monitor coprocessor, bit O=protection enable) 
CR2) Page Fault Linear Address (entire 32-bits used for address) 


CR3 


ee eek aa 
48 bits 


Page Directory Base Address (bits 12-31 are page directory base register, remaining bits reserved) 


GDT Global Descriptor Table 
IDT Interrupt Descriptor Table 
LDT Local Descriptor Table 
TSS Task State Segment 
DRO Debug Register 0 (linear breakpoint address 0) 
DRI Debug Register 1 (linear breakpoint address 1) 
DR2 Debug Register 2 (linear breakpoint address 2) 
DR3 Debug Register 3 (linear breakpoint address 3) 
DR4 Intel Reserved 
DR5 Intel Reserved 
DR6E Breakpoint status 
DR7 Breakpoint Control 
TR6 Test Control 
TR7 Test Status 
Notes: 80286 also contains GDT, IDT, LDT, and TSS registers (see 80386 registers) 
Source: Intel Microprocessor and Peripheral Handbook Volume 1, pages 2-12, 2-44, 2-97, 3-5 to 3-6, and 4-2 to 4-9 


8.04. 8086 FAMILY CPU CHIP VERSIONS 


Clock Speed 
8086 1 
TOMHz 16 


16-bit CPU in 40-pin CERDIP or plastic DIP package 
16-bit CMOS CPU in 40-pin DIP or 44-pin PLCC package 
16-bit CMOS CPU in 40-pin DIP or 44-pin PLCC package 
8-bit CPU in 40-pin CERDIP package 
8-bit CPU in 40-pin CERDIP package 
8-bit CMOS CPU in 40-pin DIP or 44-pin PLCC package 
8-bit CMOS CPU in 40-pin DIP or 44-pin PLCC package 


80286-6 16-bit Protection mode CPU in 68-pin LCC or PGA package 

80286-8 16-bit Protection mode CPU in 68-pin LCC or PGA package 

80286-10 10MHz 16-bit Protection mode CPU in 68-pin LCC or PGA package 

80286-12 12.5MHz 16-bit Protection mode CPU in 68-pin LCC or PGA package 

80386 16 or 20MHz 32-bit Protection mode CPU in 132 PGA package 

Notes: Numbers are Intel numbers only. NEC makes compatible CPUs with numbers like 
V10, V20, etc. 

Source: Intel Microprocessor and Peripheral Handbook Volume 1 

See Also: 9.36. 8088 and 8086 Pinouts 


9.37. 80286 Pinouts 
9.38. 80386 Pinouts 


8.05. 8087 FAMILY INSTRUCTION SET SUMMARY 


(Clock Cycles 
FOXM1 XT ™~“‘CNCOC*#C#*:C#SN0-630 “TO 
IFABSCCC*C*~“‘S’C”CA@SSOlutovalue—— s—“(tis*‘“s*é‘“‘(‘CSC;C;!;!CCOCC*:CC*dNOON-'17"—SédTsC— sO) —s Invaalid 
FADD dest,source—s—“ws~SsC«dAdreal Ss —“(‘C;S!NCSO-1254+EA 0-6 CY 
IFADDP dest, source —s—“ss~SsdAddrealandpop Ss —“*é‘“(;*S*C=C*é*dYSCiS- 105s COC” 
Invalid 
IFBSTP_ CSCC. decimal (BCD) store and pop —«[520-540+EA] 6-8 [invalid 
IFCHS es CC*C“‘iChaarnges sign C—“‘“C;CSC*;*;C#*rSO1O-17~=~«ST Invalid 
IFCLEX/FNCLEX ss SsC*dClearexceptions = i“‘;! CT!COOU2-80~©6h6[)~—6O [None 
IFCOM source SSSC«Comparereal = i‘“‘“C;é™OO#O#OC AO-754EAl 0-6 
IFCOMP source S(Comparerealandpop)Ci‘idL;=S 42-774 | 0-6 | 
IFCOMPP ss CSCSCSSC*dComparrerrealandpoptwice = | 45-55 TOO 
IFCOS  t—“‘O;O™COC*#*dCgsine ss t—“‘“C;C:*S*C*C*C*C*C*C~C™C~C~*sSC*L232«-772—~«dT=C“‘(‘C*tsCidC 
Decrement stack pointer | _ 6-12 {| 0 [None 
[FDISVFNDISL — C*dDisableinterrupts  — —“‘“(;S§WC*‘LS O28) ~=6|)~—hOC[Norne 
IFDIVdestsource—s—(“assCd(DividorealC“‘CN:COOC(IQS-2304+EAl 0-6 COC 
IFDIVP dest,source sss sSs«d[Dividerealandpop (ss —“(tsts“‘;S:*r;:«C97-207«SC 

Divide real reversed 194-231+EA} 0-6 | 
IFDIVRP destsource—s———s«d(Dividerrealreversedandpop —s—“<ssCCid|=Si198-208 «| OC 
FENVFNENI = SCSSC*d Ente interrupts — (sas —“‘iéirLS)~=CUcB hhh C[Noorne 
IFFREE dest. ~=—s—i(‘asti(t;é‘“‘;*C*dFreerregister”=— C:C“‘“‘CSCS;CO(#*SOOCOIG;~O[~=—O SON 
102-143+EA] 1-4 | 
IFiCOMsource ss“ CsIntegercompare”—C“‘;NC!OCLCO72-Q14EA TT 1-4 | 

FiLD source (sssC—“‘(‘S;!CINtegeriocpd = —“‘C;:COOOC#C#C*d«ASG-6OBHEA [1-6 [invalid 
IFIMUL source SCs Integer multiply = C“‘(™*#é*s(I24-1444EAzL 1-4 CY 
Increment stack pointer | _ 6-12 [| 0 [None 
[FINT/FNINIT ss séIniitialize processor —“‘“(;*dLS)€=6©c2806~©6[)~—OO CN 
IFisTdest_ =—s—(“assSsésintegerstore = CC“ ittst‘“‘“‘;NOCL «SO-924EA TT 2-5 | 
IFISTPdest sss“ sSCC~*éid tee’ Store and pop) —“‘C™SC#* 82-105+EAS 2-7 
[FISUB source SSC Integer subtract. —— (ss —C“i‘“‘Sé«*dtO-1434EAL 1-4 
IFISUBR source ssi Integer subtractreversed «103-1444 AT 1-4 

Load real 17-65+EA 0-7 Invalid, Denormalized 
FLDi tt CC“‘CNCfload +7.000—~=~*~*—“‘“‘(‘(‘ WC*r?#;*C*‘« ST invalid 
None 
None 
Load log (2%e 15-21, | 0 | Invalid 
FLDL2T.— C“‘C CCC og (2410) —— i“ :~“‘“(‘(‘(C;S;™C*YLSC#§‘“C#éTO-220=«CTTs— ss. Invalid 
FLDLG2_ ss C~—“‘CNCC*C£NOAdiog (10°2)—— si“ S~*~“‘“CSSCOC(#*CLSCOC#*Q-O4~ =O O.___invaalid 
FLDLN2 tC‘ é*NOA og (0*2)  —“‘“C;é‘™;C;*;™;C*SL:S O7-23~—~«¢Ts SO. _[Irnvaalid 
Load pi 16-22 | 0 [Invalid 
FLDZ C—“‘CCC#LOA 0.0 —“(ti‘“‘;‘i‘*drL:SCi IZ TO invalid 
IFMUL dest,source ———s«s|Mulltiplyreal tC C“‘éCOOO-168HEAT 0-6 
IFMULP dest, source ————s«dMultiplyrealandpop = as C(t‘; «(84-148 TO 
IFNOP_Ct~“‘(‘#CC*NODpeeration = tC“‘aLSC(IO-16:~STOsNone 
IFPATAN ss SSC™~*~“‘CSC*d‘Paatitliarctangent = C—“‘C‘CSS;C#C#*NS«C250-800~*TOO CY 
IFPREM—~*~“‘(S’’CC#dIaartialremainder ss ti“‘“CC*L #s15-190:«=F OO 
[FPREMi— SCCSCSC*dPaartigiremainder (IEEE) = “ass; S95 -185 TC 
IFPTAN ss CC*~*~“‘CSCC#d‘aarticitangent = ti‘ eC!!! «690-540: «| OO I 
FRNDINT ss CSSC*™SC*dRRun tvinteger ee C—“‘™NCCOCNSCOOU6-5O) «COO Cin 
205-215+EA None 


Invalid, Denormalized 
Invalid, Denormalized 
Invalid, Denormalized 


2-5 Invalid, Precision 

2-7 Invalid, Precision = 
1-4 Invalid, Denormalized, Overflow, Precision 
Invalid, Denormalized, Overflow, Precision 


Underflow, Precision 
Invalid, Denormalized, Underflow 


nvalid, Precision 
valid, Precision 


Exception Flags Affected 
Underflow, Precision 


invalid, Denormalized, Overflow, Underflow, Precision 
Invalid, Denormalized, Overflow, Underflow, Precision 


Invalid, Denormalized, ZeroDivide, Overflow, Underflow, Precision 
Invalid, Denormalized, ZeroDivide, Overilow, Underflow, Precision 
Invalid, Denormalized, ZeroDivide, Overtlow, Underflow, Precision 
Invalid, Denormalized, ZeroDivide, Overtlow, Underflow, Precision 


Invalid, Denormalized, Overflow, Precision 

Invalid, Denormalized 

Invalid, Denormalized = 

Invalid, Denormalized, ZeroDivide, Overflow, Underflow, Precision 
Invalid, Denormalized, ZeroDivide, Overflow, Underflow, Precision 


1-4 Invalid, Denormalized, Overflow, Precision 


invalid, Denormalized, Overflow, Underflow, Precision 
Invalid, Denormalized, Overflow, Underfiow, Precision 


80 


foe) 
N 


© 
S 
N 


a 
= 
bbe 


D 
a 


ed 


= 


() 


a a © 
3 S S 
ret Peprereeprerrrrpererrrreerrrerrrrant prrrrrprtte 
® N 
a 


(Continued) 


yooqesoinos Od 


LSP 


Table 8.05. Continued 


Function 
Save state 205-215+EA] 48-50 [None ———“‘(’WOUCOC(.COd 
Scale | _32-38 | 0 _|Invalid, Overflow, Underflow. 
Enter protected mode P28 |) 0 CiNone 
Sine 122-771 | 

Sine and cosine | 194-809 | 
[FSQRTC™~*~“‘(®$NCC*CSQarerroot) (‘NCO OS «180-186 [| 0 __[Invalid, Denormalized, Precision 

Store environment None 

IFSTP dest i “(asSC*C‘dISStorr@alandpop t—“‘CSNCOC(#*N:*CI7-58+EA ‘| 0-8 [Invalid, Overflow, Undertlow, Precision 

Store status word None 

[FSUB dest, source. ——s—s—~SC*dSubtractreal = C~C~“‘CC™C#*dsCO-125+EACT (0-6 __[Invalid, Denormalized, Overflow, Underflow, Precision 
Subtract real and pop | 75-105 | 0 ___|!nvalid, Denormalized, Overflow, Underflow, Precision 
Subtract real reversed | 70-125+EA| 0-6 __|Invalid, Denormalized, Overflow, Underflow, Precision 

IFSUBAP dest,source _—s——s«s[Subtractrealreversedandpop ss sd] 75-105 | 0s Invalid, Denormalized, Overflow, Underflow, Precision 

FIST. Ss CCCSC™C*~*C“‘CS_CiCT@sttstacktopagainst+0.0 = SCT 88-48 | OC Invalid, Denormalized 

IFUCOM i CC~C™*~*~C‘*LUintrcdered compare = es t“‘ ‘;™C‘C*rNCOO(O}4 UT 

[FUCOMP ss SSCSC*C*~*~*~C*dU nro compare and pop CT CTC 

Unordered compare and pop twice Dy a oll ce Bell ce ges re eee ee ee ee 
war _fiait while 8087s busy ___f_Sssn-"_f__9__{Weng 
Examine stack top | _12-23, | 0 [None 

Exchange registers | 10-15 =| 0 Invalid 

Extract exponent and significand YT 27-55 | O  |inalid sr —“‘“CS™*™*~*~:~C:CCCC*sCS 
Y * Log (2X 1900-1100 [0 —s'|Precision = C—“‘“‘(‘C(‘(‘;(;SNCCOCUU 
Y * Log (2’X+1 | 700-1000 [| 0 [Precision = C—“(‘C;é;‘(C;;OOOOOOOOOCOC*C*d 
Legend: Dest=destination 


Source=source 
EA=effective address calculation 


Notes: **For 8086 only; 8088 transfers are likely to be higher; 80286 & 80386 are likely to be faster 
-**N=number of times CPU examines TEST line while 8087 is busy 


Source: 8087 Applications and Programming for the IBM PC (Brady Books), Richard Startz, pages 244 to 258 
Intel Microprocessor and Peripheral Handbook Volume 1, pages 2-140 to 2-143, 3-76 to 3-80, and 4-169 to 4-172 
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8.06. 8087 FAMILY REGISTER SUMMARY 
<——-——-—-—- 80 bits ———----_----___-----—> 
<-- 1 bit--> <------- 15 bits ----—->_<---—------- — 64 bits - —> <--- 2bits ---—> 
RO|_Sign | Exponent___|_ ___—Significand__— | |_Tag field 
R1{__ Sign | Exponent__ | _——Significand__——|_ |__Tag field 
R2{_Sign | Exponent _| __—_—Significand | |_ Tag field 


Tag field 
Tag field 


R5;\_Sign [| Exponent | _—=_—Siignificand ss ss|s«|_ Tag field 
R6|__Sign [| Exponent | Significand Tag field 
R7[_Sign [ Exponent | ——_——Siignificand Taq field 
< --—-- 16 bits —------------> 
Control register 
Status register 
Instruction 
Pointer* 
Data 
| Poinier* | 
Notes: *32-bits in 8087 and 80287, 48 bits in 80387 
Source: Intel Microprocessor and Peripheral Handbook Volume 1, 
pages 2-125, 3-64, and 4-139 
8.07. 8087 FAMILY CHIP VERSIONS 
Clock Speed 


8087 in 40-pin CERDIP or plastic DIP package 


80287-6 | MHz tin 40-pin DIPpackage 
In 40-pin DIP package 


In 68-pin PGA package 

Notes: Numbers are Intel numbers only. 

Source: Intel Microprocessor and Peripheral Handbook Volume 1 
See Also: 9.39. 8087 (Coprocessor) Pinouts 


9.40. 80287 (Coprocessor) Pinouts 
9.41. 80387 (Coprocessor) Pinouts 
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8.08. 8250 I/O PORT USAGE (REGISTERS) 


3F8H 

[Baud rate divisorLO byie| [Only line control register bit 7is 1 _ 
3FOH [Baud rate divisor HO byte| [Only fine control register bit 7s 1_ 

interrupt enable ____| Only fine control register bit 7 is 0 _ 
-~SFAH[interuptID- +d CSCSC~CSCS—SS 
[~3BH [Line control |] SS 
[SCH [Modem contral ee Me 
[SDH Line status |_| SSS 
[3FEH [Modem status |_| ——-+ 


Source: The IBM PC From the Inside Out (Addison Wesley), Sargent & Shoemaker, Page 367 


See Also: 4.063. INT 14H, Modem Status Byte 
4.064. INT 14H, Com Port Parameter Byte 
7.36. Line Control Register 
7.37. Divisor Latch Register 
7.38. Line Status Register 
7.39. Interrupt Identification Register 
7.40. Interrupt Enable Register 
7.41. Modem Control Register 
7.42. Modem Status Register 
8.09. 8253 I/O Port Usage (Registers) 


8.09. 8253 I/O PORT USAGE (REGISTERS) 


a MOIS eC. 2 = OUIp ab er 
io A ime Output pe | 
RR a ORT 
[| 43H_—([Controlword | Input_|See 8.10. 8253 Control Word Byte ___ 


Source: The IBM PC From the Inside Out (Addison Wesley), Sargent & Shoemaker, 
pages 2-117 to 2-121, 3-46 to 3-53, 4-106 to 4-119 


Comments 


See Also: 8.10. 8253 Control Word Byte 


8.10. 8253 CONTROL WORD BYTE 
Bit Numbers 


176151413 [2 |7]o] Function | Allowable Values 7 
xX{x} | [| | | | [Timernumber  |00=timer 0, 01=timer 1, 10=timer 2 
100=software triggered strobe 


X|X Latch, read format |O00=latch current count, 01=read low byte (no latching) 
10=read high byte (no latching), 11=read low, then high byte 
X|X 
101=hardware triggered strobe 
| tT tT tf ft tT | xX {Count type [0=binary, 1=BCD 


000=interrupt on terminal count 
Source: The IBM PC From the Inside Out (Addison Wesley), Sargent & Shoemaker, pages 241 to 242 


Mode number 


001=programmable one-shot 
010=rate generator 
011=square wave generator 


See Also: 8.09. 8253 I/O Port Usage (Registers) 
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8.11. 8253 COMMAND REGISTER BYTE 


Bit Numbers 


7 }6 [5 1413 |2 17 |oO}] Function | Comments id 

ll = == — 
10= = Counters: 11= siieaai 

Fa es 00=counter latch op, 11=read/load LSB, then MSB 
10=read/load MSB, 01=read/load LSB 


pL ft [Mode ~~: [000=0, 001=1, X10=2, X11=3, 100=4, 101=5 
Tr TCUT ET xX BCD. SC~—SsC = binary counter, 1=BCD counter (4 decades 


Source: Intel Microprocessor and Peripheral Handbook, Volume 2, page 2-17 


See Also: 9.47. 8253 (Programmable Interval Controller) Pinouts 


8.12. 6845 REGISTERS 


Function 


[Unit |CGA fox eee B0x28 5 COA waptics MUS foxes | 


Horizontal total Chars | 38 
IR5_——s=édVeertticaltotaladjust_—s|[Scanlines | 6 =| 6 | 


a en es ee 
IR6_Verticaldisplayed__[Charrows | 19 | 19 | 4A 
[R7__—=i Vertical sync position |[Charrows |  1C | iC | 70 19 
AG. |Iinteflace mode: = T= ee) ee) 
[R9_s[Maxscanline address |Scanlines | 7 | 7 tt 
[R10_sCursorstart = [Scanlines | 6 | TB 
[Ri2_«(Startaddresshigh | | 
[R13 *Startaddresslow | 
ae a, aS Sarr Pee ae eee 
Oi > | CurSOn OW = ne ee se ee 
PER = SIN ee ee ee 


Notes: Except for register numbers, all values are in hex 
Source: IBM Technical Reference Options and Adapters, pages MDA 5 and CGA 17 


See Also: 8.13. 6845 Port and Select Factors 
9.43. 6845 (Video Controller) Pinouts 
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8.13. 6845 PORT AND SELECT FACTORS 


Bit Numbers 
PACRESES 3 [2 [7 [0 | Register | Function [| CCCs Cid 
Color Select |Not used 

(CGA=3D9) {Active color set 320x200]00=set 1 (green/red/brown), 01=set 2 (cyan/magenta/white) 

Intensity/oackground 


Mode Cnitrl 

(CGA=3D8) 
Video enable/disable 
Color/mono 


Status 
(CGA=3DA) 


Regen-buffer 
Status 
(MDA=3BA) |RESERVED 
RESERVED 
Horizontal drive 
X Control NOT USED 
(MDA=3B8) | Enable blink 
Enable video 
Xx Hig 


8.12. 6845 Registers 
9.43. 6845 (Video Controller) Pinouts 


See Also: 


h resolution mode 


Intensity in graphics, background color in alphanumeric mode 
Intense border in 40x25, intense background in 320x200, intense foreground in 640x200 
Red border in 40x25, red background in 320x200, red foreground in 640x200 
Green border in 40x25, green background in 320x200, green foreground in 640x200 
Blue border in 40x25 blue background in 320x200 blue foreground in 640x200 
O=no blink, 1=blink (in text modes) 
1=select 640x200 B/W graphics 
O=disable, 1=enable video 
0O=color mode, 1=monochrome mode 
O=text, 1=320x200 graphics mode 
0=40x25 text, 1=80x25 text 
1=raster is in vertical retrace mode 
O=light pen switch on, 1=light pen switch off 
1=light pen trigger set 
1=regen-buffer memory access can be made without interfering with displa 


1=enabled 
1=enabled 


IBM Technical Reference Options and Adapters, pages CGA 18-21, MDA 8 


9SP 
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8.14. AT J18 RAM JUMPER 


Notes: *Connecior is a 3-pin keyed Berg-sirip connector (keyed on pin 3) 
*To enable 2nd 256K on system board jumper pins 1 and 2 
*To disable 2nd 256K on system board jumper pins 2 and 3 


Source: IBM PC/AT Technical Reference, pages 1-40 to 1-41 


8.15. AT DISPLAY SWITCH (SW1) 


Switch Number 
Display type ON=CGA, EGA, or PGA is primary display 


OFF=MDA or EGA is primary displa 
Notes: ON is toward front of the machine 


Source: IBM PC/AT Technical Reference, page 1-41 


8.16. PC SYSTEM BOARD SWITCH SETTINGS 


For Switch 1: 
Memory on system board |ON ON = 16K (PC1) or 64K (PC2) 

OFF ON = 32K (PC1) or 128K (PC2) 
ON OFF = 48K (PC1) or 192K (PC2) 
OFF OFF = 64K (PC1) or 256K (PC2 
ON ON = no adapter 
OFF ON = CGA, 40-columns 
ON OFF = CGA, 80 columns 
OFF OFF = MDA, or more than one adapter 
ON ON = 1 drive 
OFF ON = 2 drives 
ON OFF = 3 drives 
OFF OFF = 4 drives 


For Switch 2: 
1 through 5 |Memory Installed ON ON ON ON ON = 16-64K* 
OFF ON ON ON ON = 96K** 
ON OFF ON ON ON = 128K** 
OFF OFF ON ON ON = 160K** 
ON ON OFF ON ON = 192K** 
OFF ON OFF ON ON = 224K** 
ON OFF OFF ON ON = 256K** 
OFF OFF OFF ON ON = 288K** 
ON ON ON OFF ON = 320K** 
OFF ON ON OFF ON = 352K** 
ON OFF ON OFF ON = 384K** 
OFF OFF ON OFF ON = 416K** 
ON ON OFF OFF ON = 448K** 
OFF ON OFF OFF ON = 480K** 
ON OFF OFF OFF ON = 512K** 
= 544K** 


OFF ON ON ON OFF = 608K** 
ON OFF ON ON OFF = 640K** 
Must be OFF (Switch 7 reserved for 8087 on PC2 


Notes: *SW1 switches 3 & 4 control total memory 
**SW1 switches 3 & 4 should be OFF 


Source: IBM PC Guide to Operations, Pages Options 6 to 24 


See Also: 8.17. XT System Board Switch Settings 
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8.17. XT SYSTEM BOARD SWITCH SETTINGS 
Switch Number 
1 ON=loops on POST routine; OFF=normal operation 
ON=8087 installed; OFF=no 8087 
System board RAM 
Display adapter ON ON = no adapter 
OFF ON = CGA, 40-columns 
ON OFF = CGA, 80 columns 
OFF OFF = MDA, or more than one adapter 
Floppy drives ON ON = 1 drive 
OFF ON = 2 drives 
ON OFF = 3 drives 
OFF OFF = 4 drives 
Notes: Normal switch setting would be OFF OFF OFF OFF OFF OFF ON ON (256K, 1 floppy, MDA) 
Source: IBM PC/XT Technical Reference, pages 1-13 to 1-14 
8.18. PC AND XT FLOPPY DISK CONTROLLER COMMAND SUMMARY 
Bit Numbers 
ete 


Read Data Command code byte 1 
Command code byte 2 
Start cylinder 
Start head 
Start sector number 
Number bytes/sector 
Last sector on cylinder 
Gap length 
Data length 
Status register 0 
Status register 1 
Status register 2 
Current cylinder 
Current head 
Current sector number 
Number bytes/sector 

Read Deleted Data | Command code byte 1 
Command code byte 2 
Start cylinder 
Start head 
Start sector number 
Number bytes/sector 
Last sector on cylinder 


Status register 1 

Status register 2 

Current cylinder 

Current head 

Current sector number 

Number bytes/sector 
Write Data Command code byte 1 

Command code byte 2 

Start cylinder 

Start head 

Start sector number 

Number bytes/sector 


Last sector on cylinder 


Status register 0 
Status register 1 
Status register 2 
Current cylinder 
Current head 
Current sector number 
Number bytes/sector 
Write Deleted Data | Command code byte 1 
Command code byte 2 


Start sector number 
Number bytes/sector 


See bit mask at right 
See bit mask at right 


Usually 512 


Usually 3 

Used if number/bytes sector is 0 
See 8.19. FDC Status Register 0 
See 8.20. FDC Status Register 1 
See 8.21. FDC Status Register 2 
Location after read 

Location after read 

Location after read 


See bit mask at right 
See bit mask at right 


Usually 512 


Usually 3 

Used if number/bytes sector is 0 
See 8.19. FDC Status Register 0 
See 8.20. FDC Status Register 1 
See 8.21. FDC Status Register 2 
Location after read 

Location after read 

Location after read 


See bit mask at right 
See bit mask at right 


Usually 512 


Usually 3 

Used if number/bytes sector is 0 
See 8.19. FDC Status Register 0 
See 8.20. FDC Status Register 1 
See 8.21. FDC Status Register 2 
Location after write 

Location after write 

Location after write 


See bit mask at right 
See bit mask at right 


MT wr Sk 
ip ust uso 
MT MF 


o si uso 


MT MF 
HD ust iiss 
MT MF 


s | ust uso 
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Table 8.18. Continued 


Gap length 
Data length 
Status register 0 
Status register 1 
Status register 2 
Current cylinder 
Current head 


Read Track 


Start cylinder 
Start head 


Gap length 

Nate lannth 
pea twengui 
Status regisier 6 
Status register 4 
Status register 2 
Current cylinder 
Current head 


Read ID 


Status register 0 
Status register 1 
Status register 2 


Command Name Command Sequence {Direction Comments 


Write Deleted Data | Last sector on cylinder 


Current sector number 
Number bytes/sector 

Command code byte 1 
Command code byte 2 


Start sector number 
Number bytes/sector 
Last sector on cylinder 


Current sector number 
Number bytes/sector 

Command code byie 1 
Command code byte 2 
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Bit Numbers 


Usually 3 
Used if number/bytes sector is 0 
See 8.19. FDC Status Register 0 
See 8.20. FDC Status Register 1 
See 8.21. FDC Status Register 2 
Location after write 
Location after write 
Location after write 


See bit mask at right 
See bit mask at right 


Usually 512 


Usually 3 


[Write jUsed if number/bytes sector is 0 i 
aca a i 
ead See 8.19. FDC Status Register 0 


See 8.20. FDC Status Register 1 
See 8.21. FDC Status Register 2 
Location after read 

Location after read 
Location after read 


See bit mask at right 
See bit mask at right 
See 8.19. FDC Status Register 0 
See 8.20. FDC Status Register 1 
See 8.21. FDC Status Register 2 


Location after read 
Location after read 
Location after read 


Current cylinder 
Current head 

Current sector number 
Number bytes/sector 
Command code byte 1 
Command code byte 2 
Bytes/sector 

Sectors per cylinder 
Gap length 

Filler byte 

Status register 0 
Status register 1 
Status register 2 
Current cylinder 
Current head 

Current sector number 
Number bytes/sector 
Command code byte 1 
Command code byte 2 
Start cylinder 

Start head 

Start sector number 
Number bytes/sector 
Last sector on cylinder 
Gap length 

Scan test code 

Status register 0 
Status register 1 
Status register 2 
Current cylinder 
Current head 

Current sector number 
Number bytes/sector 
Scan Low or Equal {Command code byte 1 
Command code byte 2 
Start cylinder 

Start head 

Start sector number 
Number bytes/sector 
Last sector on cylinder 


1 0 1 0 
* HD | US1 | USO 
MF 1 1 0 0 
. = HD | US1/} USO 


MT | MF {| SK | 1 0 0 1 
* « 7 * HD | US1 | USO 


See bit mask at right 
See bit mask ai right 
Usually 512 

Usually 9 

Usually 3 

Data pattern to initialize sectors 
See 8.19. FDC Status Register 0 
See 8.20. FDC Status Register 1 
See 8.21. FDC Status Register 2 
No meaning in this context 

No meaning in this context 

No meaning in this context 

No meaning in this context 
See bit mask at right 
See bit mask at right 


Format Track 


Usually 512 


Usually 3 
1=compare contiguous, 2=compare alternate 
See 8.19. FDC Status Register 0 
See 8.20. FDC Status Register 1 
See 8.21. FDC Status Register 2 
Location after scan 

Location after scan 

Location after scan 


See bit mask at right 
See bit mask at right 


Usually 512 


Gap length 
Scan test code 
Status register 0 
Status register 1 
Status register 2 
Current cylinder 
Current head 


Usually 3 
1=compare contiguous, 2=compare alternate 
See 8.19. FDC Status Register 0 
See 8.20. FDC Status Register 1 
See 8.21. FDC Status Register 2 
Location after scan 

Location after scan 


Current sector number Location after scan 


Number bytes/sector 


MT | MF | SK | 1 1 0 0 1 
i 7 a ; - HD | US1} USO 
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Table 8.18. Continued 


Bit Numbers 


oe ee ft ot 


Scan High or Equal | Command code byte 1 See bit mask at right MT MF SK 
Command code byte 2 i See bit mask at right o ‘si uso 
Start cylinder i 
Start head i 
Start sector number i 
Number bytes/sector i Usually 512 
Last sector on cylinder i 
Gap length i Usually 3 
Scan test code i 1=compare contiguous, 2=compare alternate 
Status register 0 See 8.19. FDC Status Register 0 
Status register 1 See 8.20. FDC Status Register 1~ 
Status register 2 See 8.21. FDC Status Register 2 
Current cylinder Location after scan 
Current head Location after scan 
Current sector number Location after scan 
Number bytes/sector 


Powe lemcceue: Wie [Ege TET alae 
Command code byte 2__| Write See bit mask at right US1 | USO 
Sense Int Status | |Command code byte 1 Write See bit mask at right 
Status register 0 Read See 8.19. FDC Status Register 0 
Present cylinder number |Read 
Specify Command code byte 1 Write See bit mask at right 
Command code byte2 /|Write HO=Step Rate Time, LO=Head Unload Time SRT SRT eet _ MUT AT | ur hire 
Command code byte 3 __{write Bits 1-7=Head Load Time, Bit O=non-DMA HLT | HLT | HLT} HLT | HLT} HLT} HLT | ND 
Sense Drive Status} Command code byte 4 Write See bit mask at right 1 0 0 
Command code byte 2 = |Write See bit mask at right HD | US1 } USO 
Status register 3 Read See 8.22. FDC Status Register 3 
Seek Command code byte 1 Write See bit mask at right 
Command code byte2 =| Write See bit mask at right isi iiss 
Cc linder to seek Write 
ao eee 
Status register 0 Read See 8.19. FDC Status Register 0 


Legend: * = Value ignored, may be 1 or 0 
MT = multitrack operation (high=TRUE) 
MF = FM mode (high=MFM, low=FM) 
SK = skip deleted data address mark 
HD = head number 
USO = unit select zero 
US1 = unit select one 


Notes: The terms "track" and "cylinder" are incorrectly used interchangeably in the IBM documentation. 
Source: IBM PC/XT Technical Reference, pages 1-112 to 1-119 
See Also: 8.19. PC and XT Floppy Disk Controller Status Register 0 


8.20. PC and XT Floppy Disk Controller Status Register 1 
8.21. PC and XT Floppy Disk Controller Status Register 2 
8.22. PC and XT Floppy Disk Controller Status Register 3 
8.24. XT Fixed Disk Controller Command Summary 


8.19. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 0 


Bit Numbers 
I7;6|5 )4}3 ]2 17 Jo] Name | Function dT C*~C*CACiOWaable Values sd 
X | X Interrupt Code Reports status due to last command | 00=normal termination 

01=abnormal termination 

10=invalid command issued 

11=abnormal termination due to change in ready state 
Lt [xt TlhUdThU UT Seek end [Reports completion of seek op. __|i=seek operation completed Cd 
| tT fT xX Equipment check |Set when fault received from FDD__|(Also set when recalibrate fails to findtrack0) 
| [| ft xy Tt Notready [Reports FDDisnotinreadystate | [1=notready tC s—“‘“‘CS*™*~*~*™Y 
| tf J fT [x] | [Head address [Reports state of head atinterrupt_ |0=Ohead, 1=1head Ss —“C~s—CSCSCid 
| | [ JT J [ | x {X [Unitselect_ [Reports selected unit at interrupt [Bit O=unit select 2, bit i=unitselect? SC 
Source: IBM PC/XT Technical Reference, page 1-120 


See Also: 8.18. PC and XT Floppy Disk Controller Command Summary 
8.20. PC and XT Floppy Disk Controller Status Register 1 
8.21. PC and XT Floppy Disk Controller Status Register 2 
8.22, PC and XT Floppy Disk Controller Status Register 3 
8.24, XT Fixed Disk Controller Command Summary 


8.20. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 1 


Bit Numbers 


UA V6) 5 ea oe 0 = Name i) Function 


Allowable Values 


xt [ [ | | [ J Jendofcylinder [Reports movementpastlasttrack _|Set if FDC tries to access sector beyond final sector 
Pet xt tT fT Tt ft yNorusep OT Aways 0 

P| Tx TT UT [Dataerror | Reports CRC error in ID or data field__|1=error, O=no error 

pt | tT xy Overrun sd Reports FDC notserviced | 1=F DC not serviced during data transfer within time limit 
PT rT KY INOTUSED | Reports FDD is notin ready state __| Always 0 

Yr | ff ft | | xt [Nodata_——__—s[ Reports cannot find sector or ID 1=error, O=no error 

| | | ht TX | Notwritable | Reports write protect signal from FDD |1=write protect during write op., O=no error 

fen YT [| [| {[ X [Missing address mark [Reports FDC didn't find address mark [1=rnissing address mark, 0=no error 

Source: IBM PC/XT Technical Reference, page 1-121 

See Also: 


8.18. PC and XT Floppy Disk Controller Command Summary 
8.19. PC and XT Floppy Disk Controller Status Register 0 
8.21. PC and XT Floppy Disk Controller Status Register 2 
8.22. PC and XT Floppy Disk Controller Status Register 3 
8.24. XT Fixed Disk Controller Command Summary 


8.21. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 2 


Source: 


See Also: 


8.18. 
8.19. 
8.20. 
8.22. 
8.24. 


Function 

PNOTUSED: <2 5. 5 Sa ee ee ey 
Reports CRC error in data 

Track contents don't match track ID 
Reports scan found equal condition 
Reports scan not satisified condition 


Missing address in data field _|Reports FDC couldn't find mark 
IBM PC/XT Technical Reference, page 1-122 


PC and XT Floppy Disk Controller Command Summary 
PC and XT Floppy Disk Controller Status Register 0 
PC and XT Floppy Disk Controller Status Register 1 
PC. and XT Floppy Disk Controller Status Register 3 
XT Fixed Disk Controller Command Summary 


— Allowable Values 

Always 0 

1=deleted mark detected during read or scan, 0=no error 
1=CRC error in data field, Q=no error 

i=error, O=no error 

1=scan equal, 0=scan not equal 

1=scan not satisifed, O=scan satisfied 

1=error, O=no error 

t=couldn't find address mark, 0=no error 


yoogsoinos Od 


LOV 
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8.22. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 3 


Bit Numbers 


7 [615 ]4 [3 [2 ;7 fo} Name | Function 


X}oop ft pt rau FD fault signal status [1=FDD fault, Q=nofauit_ 
| {x} | | [ | | [Write protected FD write protected status [1=write protected, O=noi protected —_| 
Lop xX] TT Ready FD ready status | 1=disk drive ready, O=notready 
Pot XT track CFD att track zero signal [1=FDDis at track 0, O=notattracko___| 
pot x wo sided FD two-sided media signal_[1=two-sided media, 0=one-sided media | 
Hj} |} Head address __IF DD heact selected —__[ishead 1, 0-head) 


pt XT [unit select 1 FDD unitselecti status | 
| | | TX [Unit select 0 FDDunitselectOstatus of 


Source: IBM PC/XT Technical Reference, page 1-123 


See Also: 8.18. PC and XT Floppy Disk Controller Command Summary 
8.19. PC and XT Floppy Disk Controller Status Register 0 
8.20. PC and XT Floppy Disk Controller Status Register 1 
8.21. PC and XT Floppy Disk Controller Status Register 2 
8.24. XT Fixed Disk Controller Command Summary 


8.23. PC AND XT FDC DISK PROGRAM CONTROL REGISTERS 


Digital Output Register: 

Bit Numbers 

7 [65 4}3{2t71{o}] Name _|__ Allowable Values__| 
po tt XX |X IDrive select J00=A, O1=B, 10=C, 11=D |] 
pe ie Ne | NOt EDG Yeset ee 
| EX Enable INT& DMA requests | 
pt TX [Drive Amotorenable___—[1=motor on, 0=motor off_| 
Po ot TX UT UT [Drive Bmotorenable___|1=motor on, O=motor off _| 
pt xt oft | | | Drive C motorenable __| 1=motor on, O=motor off_| 
PX} of | hv} hth [Drive D motorenable__.1=motor on, 0=motor off _| 


Source: IBM PC/XT Technical Reference, page 1-123 


See Also: 8.18. PC and XT Floppy Disk Controller Command Summary 
8.24. XT Fixed Disk Controller Command Summary 


8.24. XT FIXED DISK CONTROLLER COMMAND SUMMARY 


Bit Numbers 
Test Drive Ready Command code byte 1 
Command code byte 2 
Don't care 
Don't care 
Don't care 
Don't care 
Recalibrate Command code byte 1 
Command code byte 2 
Don't care 
Don't care 
Don't care 
Command Code Byte 6 
Request sense status |Command code byte 1 
Command code byte 2 
Don't care 
Don't care 
Don't care 
Don't care 
Format drive Command code byte 1 
Command code byte 2 
Command code byte 3 
Command code byte 4 
Command code byte 5 
Command code byte 6 


| 0 | 
| O | 0 | 0 interleave factor(1-16) 
LRT] of oO | 0 | 0 [Step option | 
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Table 8.24. Continued 


Bit Numbers 


Head number 


RTO| O | 0 | 0 |Step option | 
el ae a ee 
| 0 | O | DR [Head number 
lHicylinder [| O | Oo [ O | o [ o [ 0 | 
| O | 0 | 0 |interleavefactor(1-16) 
HRT} O | O [| 0 | 0 [Step option | 
Oj 0 ef Of OT tf i 1 
| 0 | O | DR[Headnumber 
lHicylinder | O | Oo | oO | o | of 0 | 


Lo evlinder (cvlinder=10 bit value) 


0 0 Q  IInterleave factor (1-16) 
| RT| 0 | O | 0 | 0 [Step option 
PO) Der Oe 00s ot, 3] 20.2] 0.- 10 | 
| 0 | 0 | DR |Headnumber 

ae eS See) 


oe ee 
| RT [RTO 0 | 0 | 0 [Step option | 
Oe Oe 0. 2] 200? ah Sts PO ae | 
| O | O | DR |Headnumber 
RT] 0 | 0 | 0 | 0 {Step option _| 
CC A a aa ee 
| O }] 0 | DR |Headnumber 
lHicylinder [| O | O | oO | Oo | O | 0 | 
Cae ee a 
PRT] O | 0 [ 0 | 0 {Step option | 


Command code byte 2 
Command code byte 3 
Command code byte 4 
Command code byte 5 
Command code byte 6 
Command code byte 1 
Command code byte 2 
Command code byte 3 
Command code byte 4 
Command code byte 5 
Command code byte 6 
Command code byte 1 
Command code byte 2 


Command code byte 3 
Cammand eada byte 4 


[ees MIM Vues wy 
o~ 


Command code byie 5 
Command code byte 6 
Command code byte 1 
Command code byte 2 
Command code byte 3 
Command code byte 4 
Don't care 

Command code byte 6 
Command code byte 1 
Command code byte 2 
Command code byte 3 
Command code byte 4 
Command code byte 5 
Command code byte 6 
Command code byie 1 
Command code byte 2 
Command code byte 3 
Command code byte 4 
Command code byte 5 
Command code byte 6 
Command code byte 1 
Don't care 

Don't care 

Don't care 

Don't care 

Don't care 

HO max number of cylinders 
LO max number of cylinders 
Max number of heads 

HO reduced write cylinder 

LO reduced write cylinder 

HO write precomp cylinder 
LO write precomp cylinder 
Max ECC data burst length 
Command code byte 1 
Don't care 

Don't care 

Don't care 

Don't care 
Don't care 
Command code byte 1 
Don't care 
Don't care 
Don't care 
Don't care 
Don't care 
Command code byte 1 
Don't care 

Don't care 

Don't care 

Don't care 
Don't care 


Format track 


Format bad track 


Write 


Init drive characteristics 


Read ECC Burst 


Read Data from 
Sector Buffer 


Write data to 
sector buffer 


ot aS ed Pe ee ee 
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Table 8.24. Continued 


Bit Numbers 


Don't care 
Don't care 
Don't care 
Don't care 
Don't care 
Command code byte 1 


Drive diagnostic 


Controller internal Command code byte 1 
diagnostics Don't care 

Don't care 

Don't care 

Don't care 

Don't care 

Command code byte 1 
Command code byte 2 
Command code byte 3 
Command code byte 4 
Command code byte 5 
Command code byte 6 
Command code byte 1 
Command code byte 2 
Command code byte 3 
Command code byte 4 
Command code byte 5 
Command code byte 6 


Read long (sector plus 
4 bytes of ECC data) 


0 | 0 | DR |Headnumber sd 
Lo cylinder (cylinder = 10 bits 

Block count 

TAT] 0 | 0 | 0 | 0 [Step option | 
pita tt }op}yoty it tT i fo 
| 0 [| 0 | DR |Headnumber 
Block count 


BOCK COUNE: 2 2 22 
LRT] o | oj] O | 0 {Step option | 


Write long (sector plus 
4 bytes of ECC data) 


Legend: DR = drive (0 or 1) 
RT = retries 
RTO = retry option on data ECC 


Notes: The terms "track" and "cylinder" are incorrectly used interchangeably in the IBM documentation. 
Source: IBM PC/XT Technical Reference, pages 1-143 to 1-146 
See Also: 8.18. PC and XT Floppy Disk Controller Command Summary 


8.25. XT FIXED DISK CONTROLLER PORT USAGE 


323H System to controller | Write pattern to DMA and INT mask register 


Source: IBM PC/XT Technical Reference, page 1-147 


See Also: 7.03. I/O Port Usage Summary 
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8.26. XT FIXED DISK CONTROLLER DEVICE CONTROL BLOCK 


Bit Numbers 


| Byte [7 [ets [413 ]2 17 ]o} Name | Allowable Values 
ByeOQ [XT X[X][ | [| | | |Commandciass 000 and 1111 are only values used 
X | X | X | X | X |Command opcode 00000=test drive. ready 


00001 =recalibrate 
00010=RESERVED 
00011=request sense status 
00100=format drive 
00101=ready verify 
001 10=format track 
001 11=format bad track 
01000=read 
01001=RESERVED 
01010=write 
01011=seek 
01100=initialize drive 
01101=read ECC burst error length 
01110=read data from sector buffer 
1 | | | | | | |01111=write data to sector buffer 
Bye1 [ovTo] [| {| | | | jAlwayszero | 
fe ae pe Dive Mum a Sy a 
Pt XX EXT XX [Headnumber 
Byte2 | X|X] | | | | | tHiorder2bitsofcylinder# | 
Pt XT XT XT XTX | X [Sectornumber 
| Bytes [TX] xX] xX] x [x] Xx] Xx] X [Loorder8bitsofcylinder# | 
(xt _[ f Jf ft Tf iRetres i 1=diisables 4 retries by controller during ops _| 
Pp [xt ft tlt [Retry option on data ECC error |1=no rereads; O=reread attempted 
P| ft To; of oO] ht ht [Always zero Ie ee ee we pe ee eee) 
X | X [Step option 


000=3 milliseconds per step 
001=NOT USED 

010=NOT USED 

011=NOT USED 

100=200 microseconds per step 

101=70 microseconds per step (BIOS setting) 
110=3 milliseconds per siep 

111=3 milliseconds per step 


Source: 1BM PC/XT Technical Reference, pages 1-141 to 1-146 


See Also: 8.24. XT Fixed Disk Controller Command Summary 


8.27. XT FIXED DISK CONTROLLER STATUS REGISTER 


Bit Numbers 
7 l6 js i4 [3 [271 ]o] Name | Allowable Values 
fotTot | {| [ | TT TAwaysZero [CS 
pt TX tT TT [Logical Unit Number [Oort Cd 
Pot tT TOT OT OU ht fAwaysZero OT 
pet XT Error Status [0=no error, 1=error occurred | 
|p | ht EE  AwaysZero Cid 


Source: IBM PC/XT Technical Reference, page 1-137 


See Also: 8.28. XT Fixed Disk Controller Sense Bytes 
8.29. XT Fixed Disk Controller Error Codes 
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8.28. XT FIXED DISK CONTROLLER SENSE BYTES 


Bit Numbers 
| Byte =| 7 ETS 14] 27 To lUName Allowable Values 
Byte 0 rxX{ ft T yy Address valid t=addressisvalid Cd 
F {ot | | {| | | jAlwayszero | i—isCi‘“CSC‘*s 
ret TXT Xt | | fErrortype see 8.29. XTFDCErrorCodes 
PT XX XX lErrorcode see 8.29. XT FDC ErrorCodes 
Byte 1 POOH sO) = the Ie od 2 PT AWaeys eros 5 i ee 
oh ohh Ie Onve number... “(ort 
PX XT XT XX THeadnumber sd 
—————————————_—————————e 
pt XY XY XX |X [Sectornumber oT i‘WC*d” 
Bytes |X| xX{x}Tx{Tx{[x [x] X [LO8bitsofcyinder# [ot C—C“‘“(C;*‘;C*;*;C*C‘*@CS 


Source: IBM PC/XT Technical Reference, page 1-137 


See Also: 8.27. XT Fixed Disk Controller Status Register 
8.29. XT Fixed Disk Controller Error Codes 


8.29. XT FIXED DISK CONTROLLER ERROR CODES 


Bit Numbers 
pS [413 )2 17 [0 | Vaue | Error Description. Cid 
HOLo to foo Tot 210) No error during previous operation 
pOToOToTo}Tol i} i(1)  [Noindexsignaldetectedfromdrive Cid” 
pO;OLoO};ToO}1 {0} 22) |Noseek complete signal detected from drive after seek requested | 
pO;o;o;otyi tilt 3) | 
PpO,oO;oti} of 0} 4(4) [Drive did not respond with ready signal after being selected 
pOoOtTotTot+ {oti} 56) |NOTUSED 
ooo it cone eno eee Oors gel asiocaa nem ine was once 
20. OO. Ter tas 7 J INOE USED: 3. 2 ae ee et 
pO;oOTisTo;olol 8(8) [Drivestilseeking | id 
po] i to} oOo} 0 [0 [ 10(16) [ECCerrorintargetIDfiedonthedisk Cid 
pO} 1 }o} oo} 0 | 1 | 11(17) |Uncorrectable ECC errorintargetsectorduringread id 
| O11 }o};0)] 1] 0 | 12(18) [Notarget address markdetectedonthedisk Cd 
Oe Ol Oe ty ty 43.19). INOUUSED — —. | 
POT 1 T oti | oO | 0 | 14 (20) [Sector not found (cylinderand head found correctly) i 
POT TT oti of i | 15 (21) [Seek compare error (may be cylinder and/orhead address) 
p08 F110 tote h0: Ie 16 (22) NOT USED... = 
EO a PO A Pe ta te 8y NOTUSED = ee 
pO; titi} oO} 0] 0 | 18 (24) [Correctable ECC error inthe targetfielddetected ss (Cd 
po titi ot} o fi [ 19 (25) |Bad track detected during previous operation Cd 


Source: IBM PC/XT Technical Reference, pages 1-138 to 1-139 


See Also: 8.28. XT Fixed Disk Controller Sense Bytes 
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8.30. AT FIXED DISK DRIVE TYPES 


fae es OGL A] 


Source: IBM PC/AT Technical Reference, pages 1-63 and 1-66 


See Also: 7.50. AT Real Time Ciock Status Register A 


8.31. PS/2 POS I/O ADDRESS SPACE 


Comments/Bit Meanings 


94 (148) |System board enable/setup register Bit 7 set=enable functions, zero=setup functions 


Bit 5 set=enables VGA, zero=seitup VGA 


te so AO), 5 SERA De ae a ee ee 
| 96 (150) [Adapter enable /setupregister | 
pe O71) = (RESERV a i es 
POS register 1 -- HO adapter ID byte 
POS register 3 -- option select data byte 2 
|_106 (262) [POS register 6 --LO subaddressextension | 

a ee 


107 (263 POS register 7 -- HO subaddress extension 


Notes: Model 50, 60, and 80 only 
Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 2-21 to 2-28 


See Also: 8.32. PS/2 POS Descriptor File Format 
8.33. PS/2 POS ID Assignments 


8.32. PS/2 POS DESCRIPTOR FILE FORMAT 


Command _ Syntax Example 
Adapterld ODEAFh 
AdapterName "Thom's Hearing Aid" Card's name is "Thom's Hearing Aid" 
NumBytes 2 Card uses 2 POS bytes 


FIXED RESOURCES pos setting resource_setting 
NAMED ITEM prompt {choice...} help 


FixedResources POS[1]="XXXXXX01" int 3 
Defines choices for a resource Named_ltem 
Prompt "Communications Port to Use:" 

choice "COM1" pos[0]=XXXXXX01b io 03f8h-O3ffh int 4 
choice "COM2" pos[0]=XXXXXX10b io 02f8h-O2ffh int 3 
Help "select one of the two serial ports listed" 
See Named Item, above 


Card uses first POS byte, LO 2 bits 
Names an item in pos[0] used to 
store the user's choice of serial ports 


X=ignored, 1=set bit, 0=clear bit 
INT {number..} SC [Deefines one or more interrupts used [See Named Item, above (int 4, forexample) 
ets arbitration level 1 


Defines one or more memory ranges MEM 0C0000h-OCFFFFh ard uses memory from 0C000-CFFFh 


Notes: «tO, INT, ARB, and MEM are resource_settings 
*POS is a pos_setting 
*Does not apply to Mode! 30 
*File must contain at least one Card_ID, one Card_Name, and NumBytes; all else is optional 


| 


Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 2-38 to 2-46 


See Also: 8.33. PS/2 POS ID Assignments 
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8.33. PS/2 POS ID ASSIGNMENTS 


10 |_______1BM Definition 7) 


Notes: These IDs are IBM guidelines only; manufacturers are free to 
determine their own IDs, although to do so may cause conflicts. 


Source: IBM PS/2 Model 50 and 60 Technical Reference, page 2-108 


See Also: 8.31. PS/2 POS I/O Address Space 


8.34. PS/Z MODEL 50/66/80 DMA I/O ADDRESS MAP 


210) [Channel © memory address register 
Channel 2 memory address register 

ea Neen tere cones 
| ___6(6) _|Channel 3 memory address register 
-——2(8)_| Status register for channels 03 ___-_ 
Clear byte pointer 

Channel 2 page table address register (upper byte 
Channel 1 page table address register (upper byte 
Channel 6 page table address register (upper byte 
Channel 7 page table address register (upper byte 


Notes: *Channels 0-3 follow PC/AT guidelines 
*Model 30 follows XT DMA guidelines 


Source: IBM PS/2 Model 50 and 60 Technical Reference, 
page 3-13 


See Also: 8.35. PS/2 DMA Registers 


8.35. PS/2 DMA REGISTERS 


OLY 


Allowable Values 


Memory address 
1 


for all channels 


oe each for channels 0-3, 4-7 X 
1 each for channels 0 and 4 


Arbitration level (4-bit binary value 
RESERVED (bit 5 must be set to 0) 
00=verify op, 01=write op, 10=read op, 11=reserved op 
00=select channel 0 or 4, 01=1 or 5, 10=2 or 6, 11=3 or 7 
channel 3 or 7 request 
channel 2 or 6 request 
channel 1 or 5 request 
channel 0 or 4 request 
terminal count on channel 3 or 7 
terminal count.on channel 2 or 6 
terminal count on channel 1 or 5 
terminal count on channel 0 or 4 
When operating as function register: 
program countrol 
RESERVED 
channel number 
When operating as extended mode register: 
RESERVED (bit 4 must be 0) 
0=8 bit transfer, 1=16-bit transfer 
O=read memory transfer, 1=write to memory transfer 
O=verify , 1=transfer data 
Q=|/O address equals OOOOH, 1=use programmed I/O addr. 


1 per channel 


- 1 each for channels 0-3, 4-7 


Function 8 bits 1 for all channels 
(see note in source on DMA 
Extended Operations, page 
3-18, for extended use of 
function register) 


a Pe 


[Refresh | = bits [Independent of DMA 


Notes: Does not apply to Model 30 
Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 3-14 to 3-20 
See Also: 8.34. PS/2 Model 50/60/80 DMA I/O Address Map 
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8.36. PS/2 COUNTER REGISTERS 


Allowable Values 


= 
Read/write counter 0 = 


Read/write counter 2 


Write control byte ) 


SC1 and SCO: 00=counter 0, 10=counter 2 (others reserved 
RW1 ancl RW2: 00=counter latch command 
01=read/write counter bits 0-7 only 
10=read/write counter bits 8-15 only 
11=read/write counter bits O=7, then 8-15 
M2, M1, and MO: 000=mode 0, 001=mode 1 
010=mode 2, 011=mode 3 
100=mode 4, 101=mode 5 
BCD: 0=16 bit binary counter, 1=BCD decimal counter 


Read/write counter 3 


Write control byte 


SC1 and SCO: 00=counter 3 (others reserved) 
RW1 and RW2: 00=counter latch select counter 0 

01=read/write counter bits 0-7 only 

10=reserved 

11=reserved 


47 (71) |For counter 3 


X_|Must be 0 


Notes: Does not apply to Model 30 


Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 3-29 to 3-32 


yoogesoinos Od 
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8.37. PS/2 SYSTEM CONTROL PORT A (92H) 


Bit Numbers 
[7 Je [5 [4¢4]3 [2 77 [0] Function | ss Allowable Values 
rx{ xi] [  [  {[ | [Disk activity light [Any bit set to 1 turns activity light on 

Pp | tT xy oT xX] RESERVED 

rx {ef |x] o[ | [| [Watchdog timer status |R/O. O=no timeout, 1=timeout occurred 
Tt th LT EXT _RT/CMOS security lock |O=unlocked, 1=locked (done by POST) _ 
rT Th hE CT CT CX [_[A20 active indicator |0=A20 line is inactive, 1=A20 is active 
| {| | |] [|] 7 [xX [Alternate CPU reset _|0=system reset or write, 1=pulse alt reset pin 


Notes: Does not apply to Model 30 


Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-194 to 4-195 


See Also: 8.38. PS/2 System Control Port B (61H) 


8.38. PS/2 SYSTEM CONTROL PORT B (61H) 


Bit Numbers 

7 [6/5 1413 [2 [7 [0 | Function for Write Operations | _———sFunction for Read Operations 
rx} of ft | | fy 1=!RQ 0 reset (timer 0 outputlatch) | Parity check state (1=parity check occurred) | 
rf Xft of ff RESERVED) ——i“‘é‘( sé‘; [Channel check state (1=channel check occurred 
P| EX LT RESERVED | Mirrors timer 2 output condition 

pf EX RESERVED CCC*C“‘é*d Toggles on each refresh request id 
| TT XT t=Enable channel check (O=disable)__—|Channelcheckstatus Cid 
Pt X= Enable parity check (0=disable 
| | tT TX | =Enable speaker data (O=disable) ss |Speakerdatastatus Cid 


rf ff tf UX [1 =Enable timer 2 gate (O=disable 
Notes: Does not apply to Model 30 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-192 to 4-194 

See Also: 8.37. PS/2 System Control Port A (92H) 


8.39. PS/2 RT/CMOS AND NMI MASK (70H) 


Bit Numbers 

[7 le [5 [43 [27 Jo] Function Allowable Values 
xt ft [| | ft TT Non-maskable interrupt (NMI) [O=NMI masked, 1=NMlenabled 
at ee ee es ee | a ee es eee eee 
Pet TXT XT xX] xx] xX [RICMOS RAM address CC' (USed with port 71H to write to that address) | 


Notes: Does not apply to Mode! 30 


Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-194 and 4-183 
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9.01. 9-PIN SERIAL PORT CONNECTOR 


| dt Datacarrierdetect_ 0 JDCD in. 
| 2 iReceivedata RX in. ST 
| 4 [Dataterminalready 0 ]DTR Out 
| 5 _{Signalground GND 
| 6 _[Datasetready IDSA fin’ 


| 8 Cleartosend CTS in. 
| 9 Ringindicator Rin’ XS 


Notes: «Pin numbers refer only to DB-9P connector 
*Ri connection not required to operate 
*“When AT configured as DTE device 


Source: Communications and Networking for the IBM PC and Compatibles 
(Brady), Larry Jordan and Bruce Churchill, page 120 


See Also: 9.02. 25-Pin Serial Port Connector 
9.04. RS-232C Serial Port Connector (DTE Device) 


9.02. 25-PIN SERIAL PORT CONNECTOR 


| i Chassisground 
| 2 Transmitdata TX Out 
| 3 —s|Receivedata CORK In 
| 4 —s(|Requesttosend CO IRTS Out 
| 5 Cleartosend CTS in. 
| 6 —sdDatasetready CTSA in SC 
| 7 Signal ground SG 
| 8 CCarrierdetect DCD In SC 
| 9 Pos transmit currentloop return™* | Out 
Neg transmit current loop data** | Out 
Pos receive current loop data*” aaa eee 
| 20_—*|Dataterminalready SC IDTR Out 
| 22 |Ringindicator Rin 
Neg receive current loop return®™* [| [In 
Notes: «RI connection not required to operate 

«Pin numbers refer to DB-25P connector only 

**When PC configured as DTE device 

***Used for current loop communications only 


Source: IBM Technica! Reference Options and Adapters Volume 2, pages 
Async 23 to 24 


See Also: 9.01. 9-Pin Serial Port Connector 
9.04. RS-232C Serial Port Connector (DTE Device) 


9.03. PS/2 SERIAL PORT CONNECTOR 


Systemend [1 [| ~—sNot connected [Not connected __| 
(DB25) [| 2.  |Out__|Transmitdata_—|Transmitdata_ | 
| Sin = Receivedata_—s(|Receivedata_ 
| 5 in ~—s*Cleartosend_—|Cleartosend 
| 6 Cin’ ~—Datasetready —[Datasetready | 
Pp 7 Signal ground {Signal ground__ 
jin’ |RLSD_ Ci Datta carrier detect_| 
|______|Not connected _|Not connected _| 
| ______|Not connected [Not connected _| 
Out___|Connected to pin 20 
= 
ies 
eee el 


Not connected Not connected 
Not connected Not connected 
Not connected Not connected 


(Continued) 


Section 9 


PC Sourcebook 


Table 9.03. Continued 


System end 

(DB25) | 16 | ~~ [Notconnected [Not connected _| 
| 17 [| __[Notconnected _[Not connected _| 
| i8 | ___—'|[Notconnected _—'[Not connected _| 
| _19 ~[ ____[Notconnected _[Notconnected _| 
| 24 | ~~ S—SNotconnected _| Not connected 
| 22 ~~ tin. ~———sd[Ringindicate ——[Ringindicate —_—| 
| 23 [| __|Notconnected _|Notconnected _| 
| 24 {| ___|Notconnected _|[Notcconnected _| 
| 25 [| ~——iNotconnected [Not connected _| 


Source: IBM PS/2 Model 30 Technical Reference, page 1-122 
IBM PS/2 Model 50 and 60 Technical Reference, page 4-171 


See Also: 9.01. 9-pin Serial Port Connector 
9.02. 25-Pin Serial Port Connector 
9.04. RS-232C Serial Port Connector (DTE Device) 


9.04. RS-232C SERIAL PORT CONNECTOR (DTE DEVICE) 


| 1__|Protective ground (chassis ground) | ~~ INA “(Yes asdefined__|Yes, different _pin_| 
| 3 [Receiveddata  Ctti‘“‘;;NOCWRX”OCIn’ ~—s*[Yes, ascdefined__| Yess, different_pin_| 
| 4 Requesttosend —  C“‘COCWRISS: = [Out__—(Yees, ascdefined _[Yess, different pin _| 
| 5 ([Cleartosend — CCi‘“‘;NOCCIS’ =CIn” _=*'Yess, as defined __| Yes, different _pin_| 
| =—6 iDatasetready = t—“(‘(‘;SCDSRR In ~—s*(Yes, asdefined __ Yess, different pin _| 
Signal ground ISG |NA___—s*dYes, as defined __|Yes, different_pin_| 
| 8 [Received line signal detector _—s———CS[DCD_—s|In_—s[Yes, as defined __|Yes, different _pin_| 
|g ~C[RESERVED, CC C“(sS*C‘LCONA (+t current_loop) [No 
| 10~[RESERVED CNA NN 
[11 |UNASSIGNED NA -t current_loop) [No 
Secondary received line signal detector | sin. =~ [No CIN Ge 
[13 [Secondarycleartosend CT tn XS NN 


Secondary transmitted data nO 3 = tN IN = 
| 15 [Transmission signal element timing Pp fOut INN 
Secondary received data pin NN 


| 17 |Receiver signal element timing | ttn SIN NT 
| 18 [UNASSIGNED INA er current loop) [No 
| 19 (|Secondaryrequesttosend | ut NN 

Signal quality detector | tI NN 


| 22 [Ring indicator CRE CC[In' sd Yes, ascdefined___ Yes, different pin_| 


= aa ae | eee 
Transmit signal element timing P OutIN—“—‘“S™SCS~*NC 
UNASSIGNED PNA (=r current_loop) [No 


Notes: «The IBM PC and AT are normally configured as a DTE device 
eWhile not part of the standard, a DB-25P connector is often used at the DTE device, as in the IBM PC. 
Its pinouts look like this: 


1 13 
oo000000000000 
000000000000 
14 25 


Source: EIA Standard RS-232-C, August 1969 
IBM PC/XT Technical Reference, page 1-211 


See Also: 9.01. 9-Pin Serial Port Connector 
9.02. 25-Pin Serial Port Connector 
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9.05. PS/2 15-PIN VIDEO CONNECTOR 
Ou NOP Reg 


System end eee 
(DB15) | 2 [Out [Mono ——s'|Green sd 
| 3  ~~—|Out_ ~—INOPIN, ss Blues” 

Pp 4 CUTTSCCSCSINPIN SC INOPIN, 
5 ~—C| SC ti“(‘ié*SSelf'ttest_——s([Selftest_ 
| GC TC‘ Cs Re return®™ 
ee ee a Cee a 
PSC TCC™C~—C—i‘SNPINN SS [Bluerreturn™ 
He Va 61 a's) 
| 10S || ~—S—SCSC=Cd(( Digital ground [Digital ground _| 
Pit INOPIN, [Digital ground _| 
| 12 | SC Diigital ground =[NOPIN 
| 13) Out tHSync CC tHSync 
| 14) [Out VSync ———idVSync 
PST CCCSNOPIN, C[NOPIN, 


Notes: *Analog grounds 


Source: IBM PS/2 Model 30 Technical Reference, page 1-78 
IBM PS/2 Model 50 and 60 Technical Reference, 
page 4-125 


See Also: 9.10. MDA Video Connector 
9.11. CGA RGB Connector 
9.12. EGA RGB Connector 


9.06. CGA COMPOSITE VIDEO CONNECTOR 


| 1.~——__«| Peak to peak amplitude 

ie = Ground 

Notes: *Video signal is approximately 1.5Vdc 
«Pin numbers refer to RCA phono jack (1=pin, 2=sheil) 
**From PC 

Source: IBM Technical Reference Options and Adapters Volume 2, 
page Color/Graphics 24 


See Also: 9.10. MDA Video Connector 
9.11. CGA RGB Connector 
9.12. EGA RGB Connector 
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9.07. EGA FEATURE CONNECTOR 
IGND 


In 
P25 VIN, in 
26 14M 
| 29 [vouT. Cut 
2 les GND ee | 
| 32 SV 


Notes: *Signals preceded by a minus 
sign are negative true 


Source: IBM Technical Reference Options 
and Adapters Volume 1, pages 
EGA 76-78 


See Also: 9.12. EGA RGB Connector 


9.08. CGA LIGHT PEN CONNECTOR 


-Light pen input ‘In 
KEY (NOT USED haa 
-Light pen switch In 

Out 


Chassis ground 
Out 
| 64 12Vde 


Notes: *Pin numbers refer to 6-pin Berg Strip on CGA board (P2) 
**From PC 


Source: _1BM Technical Reference Options and Adapters Volume 2, page Color/Graphics 25 


See Also: 9.09. CGA RF Modulator Connector 
9.10. MDA Video Connector 
9.11. CGA RGB Connector 
9.12. EGA RGB Connector 


9.09. CGA RF MODULATOR CONNECTOR 


+12Vde [Out 
Pee | 


ae eae 
Composite video output 
Logic ground ——as 


Notes: Pin numbers refer to 4-pin Berg Strip on CGA board (P1) 
**From PC 

Source: IBM Technical Reference Options and Adapters Volume 2, 
page Color/Graphics 25 


See Also: 9.08. CGA Light Pen Connector 
9.10. MDA Video Connector 
9.11. CGA RGB Connector 
9.12. EGA RGB Connector 
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9.10. MDA VIDEO CONNECTOR 


| Pin# | Description“ [Direction* | 
pes lus 2 OROUNG. Sg = 
a es (C1 es Pere 
PS INOTUSED 
en |NOT USED) 2 
aa | 
2B =. [Out 
ee: ee 

a a 


INOTUSED 
[+Intensity 
|? +Video ut 
[+Horizontal, Out 
Vertical Out 


Notes: *Pin numbers refer to DB-9 connector 


Signal voltages are 0.0 to 0.6 Vdc (0 level) and +2.4 to 3.5Vdc (1 level) 
*Parallel port pinouts are documented separately; see 9.34. Parallel Printer Connector 


°*From PC 


Source: IBM Technical Reference Options and Adapters Volume 2, page Monochrome 9 


See Also: 9.09. CGA RF Modulator Connector 
9.12. EGA RGB Connector 
9.13. VGA RGB Connector 
9.34. Parallel Printer Connector 


9.11. CGA RGB CONNECTOR 


| Pin# | Description“ [Direction* | 
Pt Ground 
a (CCT: (I 
fees MO ACOs Fg a 


(Out 
i Geen. ae Out 
pa gee BUG a UE 
| 6 eintensity ut 
ft 2 RESERVED Wc a  OUL — 
| 8 +Horizontaldrive (Out 
| 9 | Verticaldrive Out 


Notes: *Pin numbers refer to DB-9 connector 
**From PC 

Source: IBM Technical Reference Options and Adapters Volume 2, 
page Color/Graphics 24 


See Also: 9.06. CGA Composite Video Connector 
9.08. CGA Light Pen Connector 
9.09. CGA RF Modulator Connector 
9.10. MDA Video Connector 
9.12. EGA RGB Connector 
9.13. VGA RGB Connector 


9.12. EGA RGB CONNECTOR 


| Pin# | Description | Direction” | 
fees cl Ground: sh 
po 2 |Sered Out 
a Oa NOs 8 8s FOUL 
J 4 Green 

once tO Out 


BIG 3 a es 
| 6 iintensity/s. green Out 
| 7 |S. blue/mono video Out 
[| 8 fHorizontaldrive Out 
| 9 Verticaldrive Out 


Notes: *Pin numbers refer to DC-9 connector 
¢*From PC 


Source: IBM Technical Reference Options and Adapters Volume 1, 


page Enhanced Graphics Adapter 83 


See Also: 9.10. MDA Video Connector 
9.11. CGA RGB Connector 
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9.13. VGA RGB CONNECTOR 


ae eee lon 
eee om leneromr lon 
P38 CBlue rr sC“(i‘“‘“(R Blue output [Out 
| 4S [RESERVED i“‘( eCUTC“(‘SSTOC(“(ST 
| 5 _|Digitalground ss —“‘;CSC‘éd Sift teest_—s[Seelftest_ | 
| 6 _|Redreturn(analog ground) ss [KEY sCs[Redreturn | 
| _7 _|Green return (analog ground) |Mono return |Greenreturn {| 
| 8 _—*[Bluereturn(analogground) | CC~“‘@éU return. =|] 
ee a a a ee ee Oe 
| 10 ~—s*({Digitalground —C—C~C*~C*d'‘@”SUigitaal ground [Digital ground | 
| 11 ~|RESERVED i —“‘(‘SCSCLSCOCt*C(C#*CL;@iggital'iground ‘| 
| 12 {RESERVED i“ wCC“C‘C‘éC‘@W]Sgitadl ground | CT Cd 
= el RESERVED: © 2 a i ef 
Notes: ¢Pin numbers refer to DC-15 connector 

“From PC 


Source: IBM PS/2 Model 50 and 60 Technical Reference, page 4-125 


See Also: 9.10. MDA Video Connector 
9.11. CGA RGB Connector 
9.12. EGA RGB Connector 


9.14. PC & XT FLOPPY DISK CONTROLLER INTERNAL CONNECTOR 


Ne hi" NGIOUNE = ae ee = we 
[eo 2 JUNUSED) | eee 
PS Ground Cd 
PCA CJUNUSED 
fp — 95 GTO = 
Pp CGTSSTCSTUNUSED 
oe Goud = ps 
Pp C8 Index, Sd Fromerive 
ese oO en NONOUNG. < Te, ee ee | 
Ground Wee Fao eet 
Ground [ee | 
Ground eee ee ee 
Ground eet oe 
Pig Ground 
Ground fetter al 
p23. Ground) 
| 25 SGround CT 
i teh ONOUNGS a3 pt tS 
| 29 Ground CT 
po Bd — — | GPOURG: fe | 
P83) Ground 
P84 JUNUSED 


Notes: *All signals are at standard TTL levels 
*Connector is a 34-pin keyed edge connector 
(key between pins 6 and 8) 
«Even numbers are on component side of board 


Source: IBM PC/XT Technical Reference, page 1-128 


See Also: 9.15. PC & XT Floppy Disk Controller External Connector 
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9.15. PC & XT FLOPPY DISK CONTROLLER EXTERNAL CONNECTOR 


fee UNUSED 
sees UN SED 
po CJUNUSED 
Po 4 UNUSED 
Ps es UNUSED ee 
PG index, Fromdrive 


p20 Ground 
Ee = Se Ground, ne 
p22 Ground 
P23 Ground 
P24 Ground 
= es — i Griund eI 


Motor enable C From controller a a (cil rr a, 
| 8D rrive selectD | From controller P27 Ground 
| CG Drive selectC From controller | 28 Ground Se Ci‘Cisiz 
Motor enable D | 29 Ground St Ci‘Csé*zC 
Direction (stepper motor) |From controller | 80 Ground Cid 
From controller | St Ground CCCCiz 
| 13 Write data From controller 132. Ground Cid 
Write enable From controller | 383 Ground ee C(‘CWC*d 
| 84 Ground 
Write protect Py 85 Ground. | 
Read data jp 36 Ground ST 
Select head 1 From controller | 87 Ground 
NOT USED faa 
Notes: *All signals are at standard TTL levels 

«Connector is a 37-pin D-Shell connector 
Source: IBM PC/XT Technical Reference, page 1-129 
See Also: 9.14. PC & XT Floppy Disk Controller Internal Connector 
9.16. XT FIXED DISK CONTROLLER CONNECTOR J1 


Ground 
eee 
Ground 
| 9 |Ground 
Ground 
Ground 

14 


r 
cc") 
ry 
Qa 
7) 
® 
Oo 
> 
3. 
3 
m 
[o} 
= 


Ground 


Ground 


-Direction in (Active Low 


Notes: Signals preceded by a minus sign are negative true 
*Connector is 34-pin double-row plug 


Source: IBM PC/XT Technical Reference, page 1-149 


Riese ee ee es el 
Ground 
[| 4 ~~ |RESERVED 
eee eae ee eee 
| 6 _—|-Writegate (Active Low) ss [Fromecontroller 
Ground 
| 8 _—|-Seek complete (ActiveLow) ss [Fromdrive 
(GroUnG). 225 es 
Ground 
a reeer een 

From controller 


RESERVED et 

Pia ooh oe S)GIOUGUS 22 2s Senet Ne 
-Head select 1 (Active Low From controller 
-Index (Active Low From drive 
-Ready (Active Low From drive 
Ground —“isi‘“CSCSCsS 


-Step (Active Low From controller 


-Drive select 2 (Active Low From controller 
RESERVED From drive 


i BO 2 

| 26 sé -Drive select 1 (Active Low) | From controller 
i 

From controller 


From controller 


See Also: 9.14. PC & XT Floppy Disk Controller Internal Connector 
9.15. PC & XT Floppy Disk Coniroller External Connector 


9.17. XT Fixed Disk Controller Connectors J2 and J3 
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9.17. XT FIXED DISK CONTROLLER CONNECTORS J2 AND J3 


aa aaa cl ere eee 
PC STCIRESERVED CT 
Pp 4 Ground CT 
pS INOPIN (Key) 
| 6 _|Ground ie ee ee 


[Ground 
[poe RES ERNE De 
PB Ground: 
PG CUNUSED 
Pee | ee (0 = ee SA ree ta 


Notes: *Signals preceded by a minus sign are 
negative true 
«Connector is 20-pin double-row plug with 
key notch at pin 5 


Source: IBM PC/XT Technical Reference, page 1-149 
See Also: 


9.16. XT Fixed Disk Controller Connector J1 


9.18. PS/2 MODEL 30 DISKETTE DRIVE CONNECTOR 


Plt CSYSSignal ground Cid 
3 |. = S| RESERVED. 
fCU4CCUdTSCCC™C™CSERRESSERRXVECDi CidzS 
PUTCO CCCSC‘*dC Signi ground Cid 
ae a tay (12>) =) eee 
| OZ CTCCC~Ci‘*d'SSignl ground Cid 
PCS In' ~S—————s Index (Active Low) 
Pp UCT TC CSignal ground Cid 
PA Signal ground 
P13 | CC—SCSYSignnal ground Cd 
P15 CT Signal ground 
PT Signal grounds 
Pp 19CCT SCS SSCS*@YSSignn'al ground Cid 
P21 | CdS ground 
| 28ST SCC—~—CS@CSignl ground Ss 
P24 Out ——s*d[-Write enable (ActiveLow) 
Pp CTCCC~t~C‘*S Signal ground Cid 
P26 In ~S——~—~SC~*dC:~“Trrack O(AAcctive Low) 
P27 | CSCS Signal ground 

P29 S| SCC Signal ground 

| 30S in ~——S—SCéd Rea data (Active Low) 
| tS | SCSCt~—“‘;‘sC*YSSigntat ground Cid 
| 83ST CS t—~—~—CSC*dSSignl ground 
| 84 [In ~——CSCSCCséS Diskette change (Active Low) _| 
fe 85, ip GROWING 
P86 COLTt—~“‘C‘C~*dGrtoundh— sa —“(ti‘“CS™CsCisY 
P87 CTC —s—CSGroundh— —§_ a —Cs—C—sSYS 
P89 CUTCt—~“‘SSC*Grtounch— <§— =e —“(ti‘“C;C*sé*zr 


Notes: Drive gets power via this connector 


Source: IBM PS/2 Model 30 Technical Reference, page 1-105 


See Also: 9.20. PS/2 Model 50 Diskette Drive Connector 


9.14. PC & XT Floppy Disk Controller Internal Connector 
9.15. PC & XT Floppy Disk Controller External Connector 


481 


see et ae, 2t| COOUNO Sa Sa Na en 
ae (Ci a eae 
p13) |MFMwritedata | Fromcontroller___ 
| 14 |-MFM write data (Active Low)|From controller___| 
el eee 
ee (ae 
a ye 
a ee i 


MGPOUNG Se hut a Apt ee 
PGrOUNnd: as on sie ask Ne 
Mee Do QROONG ee eS 
pO se GROUND ee ee 


11 
13 
14 
15 
16 
17 
18 
19 
20 
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9.19. PS/2 MODEL 30 FIXED DRIVE CONNECTOR 


RESET DRV 
In| -DISK installed 


PS inout_ Dt 
p86 ft __}Ground 


a en be 
10 Ground: 
PT infout_ [D4 
aaa ee eee (1-1 
14 ___}_|Ground 
P15 in/out [D6 
1s son 

ID 7s kan — | 


L 44 Out tay 


Notes: Drive gets power via this connector 
Source: IBM PS/2 Model 30 Technical Reference, page 1-107 
See Also: 9.16. XT Fixed Disk Controller Connector J1 


9.17. XT Fixed Disk Controller Connectors J2 and J3 
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9.20. PS/2 MODEL 50 DISKETTE DRIVE CONNECTOR 


50-pin PC aaa earns | nee] 2nd drive installed 


Edge Connector] = §£2 [Out |-High density select (Active Low 
LCCdIGround  —C—isisisz 


Sas aes 
Po Ka Ground 
pe ee ef TOUR 
pee ee 216. a RESERVED. = =| 
Po Signal ground Cid” 
PO Bin lndex (ActiveLow) 
PCD Signal ground sd 
PC Signal ground 
be Soe Or es erie oe Roun: = yt 
po Signal ground 
12 ___|_____Signal ground —___ 
-Direction (Active Low) 
Signai ground 
Po Signal ground sd 
P22 Out i Write data (ActiveLow) | 
PoC Signal ground 
Poe Signal ground 
PG in Sd Track (ActiveLow) 
Po Signal ground 
Pin Write protect (Active Low) | 
Po Signal ground 
32 ____h____l-feac data (Acie Low) 

Signal ground 

Out -Head 1 select (Active Low) 

oe 
|__34_____|in_-Disketie change (Active Low) | 


Ground 


As eel 
Pe RESERVED 
po RESERVED 
[ts = RESERVED! | 
ase Oe RESERVED = 
pee AO Ee a | RESERVED 
PGC RESERVED 
fe A es | RESERVED 
po 48 CRESERVED 
i AO ee RESERVED = | 
SE eee es (ee 


Source: IBM PS/2 Model 50 and 60 Technical Reference, page 4-153 


See Also: 9.18. PS/2 Model 30 Diskette Drive Connector 
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9.21. PC & XT POWER SUPPLY CONNECTORS 


5.25 floppy drive, 


pw 6 Ground] 

Notes: Connectors are 4-pin molex connectors or 12-pin, 
2-row plugs 

Source: IBM PC/XT Technical Reference, pages 1-21 to 1-24 


9.22. AT BATTERY CONNECTOR J21 


a RC ON 

NOT USED 

Notes: Connector is a 4-pin keyed Berg connector 
{keyed on pin 3) 

Source: IBM PC/AT Technical Reference, page 1-72 

See Also: 9.23. AT Power Supply Connectors PS8, PS9, 


PS10, PS11, and PS12 
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9.23. AT POWER SUPPLY CONNECTORS PS8, PS9, PS10, PS11, and PS12 


System board 1 eo ae (ores 
p———2___1s8Vde___] 


a ef 12Vde 
Pee DL TOU. = 
Po Ground 


PS10 
1st floppy 


PS11 
2nd floppy 


PS12 
Fixed disk 


Notes: Connectors are 4-pin molex connectors or 6-pin, 
1-row plugs 

Source: IBM PC/AT Technical Reference, pages 1-71 and 3-7 

See Also: 9.22. AT Battery Connector J21 


9.24. PS/2 MODEL 30 POWER SUPPLY CONNECTORS 


eat RSE [| 


Notes: Connectors are 6-pin, 1-row plugs 


Source: IBM PS/2 Model 30 Technical Reference, page 3-6 
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9.25. PS/2 MODEL 50 POWER SUPPLY CONNECTOR 


50-pin PC Se ee ee 
edge connector ps Signal ground 
eee FT ee 


Po Signal ground 
ee Pee: Dees 2 eae 
Pot Signal ground 
ee 
po Signal ground 
[nate | en (eens! |S (\ Eeeee nee 
p12 __{ ___{Signal ground _ 
ees 
ee Signal ground 
ee ee Eee Co eee 
Po Signal ground 
aes ee eee || eee 
se NO Sg ee as Signal ground. | 
ae eee eee ee 
po 20 Signal ground 
ee 
poe Signal ground 
eee eee Bee eee, 
Poa Signal ground | 
eg tO 
po eSignal ground___| 
See See eee Ch eae 
Po Signal ground _| 
eee aes eee C1) ae! 
PO Signal ground 
eg eee ee ee ll 
P82 Signal ground 
Caen ees Deere Co Seenee 
P84 Signal ground | 
ee ee eee ea 
pK Signal ground 
eee Sere SS (oC) eas 
PB Signal ground | 
ee een Sees Ce) ee 
JO Signal ground 
ee eee eee CS eee 
po Signal ground | 
eee: ee) Pees ae 
po Cd Signat ground 
Pee eee ee | ae 
Jo Signal ground 
47 eee eee 
Po Signal ground 
Poin. St System status 
pO Out Power good 


Source: iBM PS/2 Modei 50 and 60 Technical Reference, page 5-6 
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9.26. PS/2 MODEL 60 POWER SUPPLY CONNECTOR 


Spin fT 
arangedas [| 2 TC Signal ground 
3x5 keyed +12vV0 
matrix 


po Signal ground | 
po Signal ground 
Po Signal ground 
aie ee ean a Ci ae 
Pe Oe SOS nl 
po Signal ground | 
as Fre eee ey Ci) eee eee 
po Signal ground 
po Sn System status 


Source: IBM PS/2 Model 50 and 60 Technical Reference, page 5-7 


9.27. PC & XT KEYBOARD CONNECTOR 


+Keyboard clock (+5Vdc signal level 
+Keyboard data (+5Vdc signal level 


-Keyboard reset (not used by keyboard 
GrOUnG = <i Se 


Notes: Connector is a 5-pin DIN connector 
Source: IBM PC/XT Technical Reference, page 1-29 
See Also: 9.28. PS/2 Keyboard and Mouse Connector 


9.28. PS/2 KEYBOARD AND MOUSE CONNECTOR 


System end 
(6-pin DIN) 


= 6 = — | RESERVED 
Shield 


Keyboard end 
(6-pin phone) {__B LH KBD DATA _| 
Po KBD CLOCK | 


Shield 
Source: IBM PS/2 Model! 30 Technical Reference, page 4-41 
See Also: 9.27. PC & XT Keyboard Connector 


9.29. AT POWER LED AND KEYLOCK CONNECTOR J20 


Keyboard inhibit 


Notes: Connector is a 5-pin Berg strip 


Source: IBM PC/AT Technical Reference, page 1-72 
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9.30. PS/2 MODEL 50/60/80 MEMORY MODULE CONNECTOR 
eee, eens (RN [5 


1 Cee eae 
jC Tt—~—“CCsIN Ss -Coolumn address strobe (Active Low 
eee aes eee 2 eee eae 
ee es | eee 


in = 
ay 
D5 
jin 
|__| No connection 

Se Ces | ees (2 ae) 
p20 inout DS 
Pp tin = Write strobe (Active Low) 
See ae ae (1-0: eee) 


| COG S—~—“~*C*~SC~*t_~_—___séO[ Presence detect 2 


pin. Row address strobe 
po No connection 
See 220. Infout © == Je parity) 
a Es eee ae ree 


Notes: *Applicable only to 512 KB modules 


i<e] CIN 


Source: IBM PS/2 Model 50 and 60 Technical Reference, page 4-181 


9.31. PS/2 PARALLEL PORT CONNECTOR 


System end 
pe a = OU DO 
D4 


ees Ses [1 es 

Pg i Ot, 06 

fn OU DE 

pO in SACK (Active Low) 
1 


14 
PS Out INIT (Active Low) 
Po Ground 
OU 
a 


Notes: “From computer 


Source: IBM PS/2 Model 30 Technical Reference, page 1-126 
IBM PS/2 Model 50 and 60 Technical Reference, page 4-179 


See Also: 9.32. Centronics Parallel Connector 
9.34. Parallel Printer Connector 


Section 9 
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9.32. CENTRONICS PARALLEL CONNECTOR 


Direction 


Definition 

ae aD [6 eee | ee 
| 3. |Date= 
a aa [oar (7 eee 


DaaStn 
|__14__—‘|-Auto Feed (ActiveLow) sin’. XS 
| id INOTUSED 
Logical ground Ise eek sll 
az Chassis ground _ i. 

18 NOT USED | 
| 19 ~—*|Groundreturnfor-Strobe CT 
| 20 (|GroundreturnforDatat_ 
| 21 ([GroundretunforData2_ 
| 22 |GroundreturnforData3_ 
| _23 —*(|GroundretumforData4_ id 
| 24 |GroundreturnforDataS5_ CT 
| 25 |GroundreturnforData6_ 
| 26 ~—*|GroundretunnforData7_ 
| 27 ~~ |GroundreturnforData8_ 
| __ 28 _—‘|Ground return for-Acknowledge | 
| 29 (|Groundreturnforbusy CT 

30 


31 inter Init (Acti In 
-Fault_(Active Low 
| 383) Ground —(‘“C;‘C;S™SCSC;!COCdTCOCsC‘C*zC 
34 


Pulled up to +5V through 4.7K ohmresistor | 
-Select In (Active Low in| 


Notes: Connector is an Amphenol 57-30360 or equivalent 
(Centronics parallel) 


Source: IBM Technical Reference Options and Adapters Volume 1, 
pages Graphics Printer 29 to 31 


See Also: 9.04. RS-232C Serial Port Connector (DTE Device) 
9.31. PS/2 Parallel Port Connector 
9.34. Parallel Printer Connector 


9.33. GAME ADAPTER CONNECTOR 


ot Out |4bVdo 8 
| 2 [in s*{Button 4 [High [Paddle 1 button, joystick A button 
| 3 [inst Positiond [High _ [Paddle 1 position, joystick A x-coordinate | 
ae | | GHOUNG = 2s Ne ee 
P56 | Ground TT 
| 6 [In [Position 1 _|High [Paddle 2 position, joystick A y-coordinate 

| 7 fin [Button 5 [High [Paddle 2button 
Ee Caen 1 a ae eee eee) 
ee eee CC ee (eee 
|} 70 jin _—*|Button6 High __| Paddle 3 button, joystick B button 
| 77 [In [Position2 | High {Paddle 3 position, joystick B x-coordinate 

2 ee = (Ground 
| 13 [Ins Position 3 | High _| Paddle 4 position, joystick B y-coordinate | 
| 14 [in [Button 7 [High [Paddle 4 button 
Ele Cr 7 ee eee Eee 


Notes: Connector used is a female DB-15 


Source: IBM Technical Reference Options and Adapters Volume 2, pages 
Game Adapter 6 and 7 
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9.34. PARALLEL PRINTER CONNECTOR 


|_3 [Out _|Databiti1 [High [|  —“‘“C*OSOCOCOCOCOCOCOCOCOC*CisCS 
| 4 [Out [Databit2 ~~ s[Hign [| —“—‘“C:CsS~S~C~C~:~*~::—CCCC””””COC*‘iéC 
| 5 [Out [Databit3 ss JHign [| —“—*is‘“Cs‘“(“‘“‘“‘“‘“‘“‘(‘(‘(‘(‘(S™™CC‘iézs 
| 6 |Out_|Databita [High | —“C—tws—CSs—sSSSCCSC—“‘NC(C(#*S 
| 7 [Out [DatabitS5 ~——ss[High [|  —“*is“s‘“‘“‘“‘“‘“‘(‘(“(;S*S*SC*C‘idC 
| @ [Out [Databite6 —s [Hign | —“—*tis—s—“‘“‘“‘“‘“‘(C;C;C‘is 
| 9 [Out _[Databit7 [High _[Mostsignificantbitofdatabyte Ci 
| 10 |In ___ {Acknowledge _|Low _| Indicates data received and device is ready for more | 
[71 [In _—‘[Busy ——sHigh_=[Devicecannotreceivedata Cd 
f12 [in —s{[P.End Ss High _| Device is "out of paper" 
| 73 \|in {Select ————sJ High __| Device is in "selected state" 
| 75 [In ——s{Error ~~ stLow [Deviceunabletoperform Cid 
| 76 {Out Initialize printer [Low |Resetdevicetoinitialstate Cd 
| 17 |in___—'|Selectinput_ |Low |Devicecanacceptinput Cid 
1.18 |NA_ [Ground INA | —“(tisSCSCSs~—‘“‘“‘(‘(‘(‘(‘C‘S*SCSCSC*” 
1.19 [NA |Ground INA | i“ —C—“‘(CS*s*s*s*sC‘(‘“‘(‘(‘“‘C‘é*r 
20 [NA__|Ground [NA | —“(iC—~—~—“(Cs‘“(;Cs‘“‘(‘“‘“‘CS*SSC‘*zr 
[21 _[NA__|Ground INA | ———“‘CSS*s—C“‘(s‘“‘CSWC*d 
| 22 |NA [Ground INA TC“ t—~—“‘“‘“‘(‘(‘CS*sSSCSzS 
123 |NA_|Ground INA | —“‘CSCSCSsSsSsSCSCSCiszS 
INA [Ground INA | ——“(‘“‘“‘(CS*S*sS*S”S:~:~:~:~:C:COC™Cidz 
(Ground... — =| NAb ee | 


Notes: *Connector used is a female DB-25 
*The original printer adapter and monochrome display adapter parallel ports 
are output-only; no provision for parallel input was made until introduction of 


2 
> 


2 
> 


= 
> 


the PS/2 
Source: IBM Technical Reference Options and Adapters Volume 2, page Printer Adapter 7 
See Also: 9.31. PS/2 Parallel Port Connector 


9.32. Centronics Parallel Connnector 


9.35. PC & XT SPEAKER CONNECTOR 
ae eee [> eee 


Notes: Connector is a 4-pin keyed Berg connector 
(keyed on pin 2) 


Source: IBM PC/XT Technical Reference, page 1-20 
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9.36. 8088 AND 8086 PINOUTS & 
40-pin DIP packaging: 44-pin PLCC packaging: 2 
Address 11 5 
Ground |}1 40|]+5V Address 12 @ 
Address 13 
Adaress/Data 14 |}2 39] | Address/Data 15 | Address 14 

Ground x 

Address/Data 13 ||3 | No Connection 

| +5V 


Address/Data 12 {]4 37| | Address/Data 17 / Status 4 | Address 15 

| | Address 16 / Status 3 

| | | Address 17/ Status 4 
| 


{| | | Address 18/ Status § 


Address/Data 11 ||5 


| 
| 
| 
38] | Address/Data 16 / Status 3 | 
| 
| 
36] | Address/Data 18 / Status 5 | 

| 


Address/Data 10 |}6 35] | Address/Data 19 / Status 6 


| 
| 
| 
| 
| 
| 
| 
Je 
4 1 44°43 42 41 40 


Address/Data 9 ||7 -Bus High Enable / Status 7 


Address 1017 39|No Connection 
Address/Data 8 ||8 33] | Min/-Max 
Address 9 |8 38] Address 16 / Status 6 
Address/Data 7 |}9 -Read 

Address 8 |9 
Address/Data 6 |}10 -Request 0 / -Grant 0 (Hold) 

Address 7 
Address/Data 5 {411 -Request 1 / -Grant 1 (Hold Acknowledge) 

Address 6 
Address/Data 4 |}12 -Lock (-Write) 

Address 5 


Address/Data 3 |}13 -Status 2 (Memory/-IO) 


Interrupt Request 
Nonmaskable Interrupt 
No Connection 


Address 4 33] -Request 1 / -Grant 1 
Address/Data 2 ||14 -Status 1 (Data Transmit/-Receive) 
Address 3 32|-Lock 
Address/Data 1 |}15 -Status 0 (-Data Enable) 
Address 2 31]-Status 2 
Address/Data 0 |}16 25| | Queue Status 0 (Address Latch Enable) 
Address 1 30]-Status 1 
Nonmaskable Interrupt {|17 241 | Queue Status 1 (-interrupt Acknowledge) 
Address 0 29|-Status 0 
Interrupt Request []18 23]|-Test 20 22| 23] 24] 2 
f | | ft FT |} yo tT to tev 
Clock [19 221 | Ready i; | | | tT | | ot | v Queue Status 0 
1 | to} tot | | vv Queue Status 1 
Ground |}20 21|| Reset 1 | | tot | |v. -Test 
| | | | | | ¥ Ready 
| | {[ | | Vv Reset 
{ | [| |v No Connection 
} | | Vv Ground 
| | v_ Clock 
| ov 
Vv 


Notes: Items in parentheses refer to function when chip is in Minimum mode (pin 33 held high) 
Source: Intel Microprocessor and Peripheral Handbook Volume 1, pages 2-1 to 2-5, 2-31, 2-60, and 2-90 
See Also: 9.37. 80286 Pinouts 


9.38. 80386 Pinouts 


L6v 
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9.37. 80286 PINOUTS 


68-pin LCC packaging: 


| Data 14 
Data 6 


| Data 11 
Data 3 
Data 10 


| 
| 
| 
| 
| 
| 
| 
| Data 2 
| 
| 
| 
| 


| 
aa 
| | 
i a 
| | 
|| 
| | 
li id 
ay 
jl 
iP ll 
i | 
iy 


| 
bol 
L {| 
1 || 
oe ee ea 
1 ft | 
Ih o> 
| | | 


51.50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 


Substrate Filter Capacitor Address 0 
-Error Address 1 
-Busy Address 2 
No Connection Clock 
No Connection 68-pin Ceramic Leadless Chip Carrier Packaging +5V 
(viewed from top of component when 
Interrupt Request mounted on board) Reset 
No Connection Address 3 
Nonmaskable Interrupt Address 4 
System Ground Address 5 
Processor Extension Operand Request Address 6 
+5V Address 7 
-Ready Address 8 
Hold Address 9 
Hold Acknowledge Address 10 
Code / -interrupt Acknowledge Address 11 
Memory / -IO Select Address 12 
-Bus Lock Address 13 
fie ale de ig Be a eb ae pet Mel [ee S107 olf I 
Pot dot ft t t t tT ft bt tot t tI Address 14 
Pt toto t ft t Eo tot tot ft ot Address 15 
bot to to t to to tot ot | | Address 16 
Pot ot f -— tr rE ot to t tt 4 Address 17 
Pot ? d | tf to tot tf | | Address 18 
| mr | | — | | dL | Address 19 
| f | -— | | t ot | Address 20 
Poi tf | tf to t of | Address 21 
fo | | of | | | System Ground 
1 { | { 1 if Adeira. 99 
! | ' | 4 ft | Address 22 
| | | | | Address 23 
| | | | | -Processor Extension Operand Acknowledge 
| | | | -Status 0 
| | -Status 1 
| No Connection 
No Connection 


-Bus High Enable 


(Continued) 
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Table 9.37. Continued 


Data 15 (-Error) 
| Data 14 (Data 7) 
Data 13 (Data 6) 
Data 12 (Data 5) 
Data 11 (Data 4) 
| Data 10 (Data 3) 
| | Data 9 (Data 2) 
| | | Data 8 (Data 1) 
| | | | System Ground (Data 0) 
1 


| | 
| | 
| | 
| | 
| | 
| | 
I | 


[35] 
Substrate Filter Capacitor (-Error)| [52] [63] [42] Address 0 (Data 0) 
-Busy (No Connection) [55] [33] [82] Address 2 (Address 1) 
No Connection (interrupt Request) [31] +5V (Clock) 
No Connection (Nonmaskable interrupt) 68-Pin Grid Array Packaging Address 3 (Reset) 
: (As viewed from top when mounted on board) 
System Ground (Proc. Ext. Op. Request) (names in parens are for inner pins) Address 5 (Address 4) 
+5V (-Ready)| [62] [6a] [25] [24] |Adoress 7 (Address 6) 
Hold (Hold Acknowledge) [23] [22] | Address 9 (Address 8) 
Code/Interrupt Ack. (Mem/IO Select) [21] Address 11 (Address 10) 
-Lock (No Connection) [2] (4] (Ce) [12] Address 13 (Address 12) 
\ C3] [3] G3] Gs) 


\ 


| | 
| | | Address 14 (Address 12) 
| | Address 16 (Address 15) 
| Adaress 18 (Address 17) 

| Address 20 (Address 19) 
System Ground (Address 21) 
| Address 23 (Address 22) 
-Status 0 (-Proc. Ext. Op. Ack.) 

No Connection (-Status 1) 

us High Enable (No Connection) 


| 
| 
| 
| 
| 
| 
| 
| 
B 


Notes: {tems in parentheses refer to inner pin connections on PGA packaging 
Source: Intel Microprocessor and Peripheral Handbook Volume 1, pages 2-2 to 3-4 


See Also: 9.36. 8088 and 8086 Pinouts 
9.38. 80386 Pinouts 


9.38. 80386 PINOUTS 


A 
=x 
q) 
asl 


nN 
nN 


es) 


a 
i) 


“N es 
FABRA BERG 
ay if ae 


= 
Ny 
— 
A 
qj 
rp} fa 
nN — 


P 


N 


= 
o 
oo) 
x= 
a 
q) 
() 
ma 
i) 
rc) 


a 
z 
5 
= 


ABE RRA ARE 
N a = 
® 


N 
= 


132-Pin Grid Array Packaging 
(As viewed from top when mounted on board) 


foe] 
fos] 


AAR RAAB RE 
co oi BN —_ 


© 


me) 
= 
(2) 
< 
[=] 
= 
oO 
oO 
= 
ie) 
aA 
i=] 


vu 
= 
= 
A 
= 
ok: 


Zz 

ae) 
J GE 
ed ee ed eee N 
co} [hy [= 
oO OD] | 
= N 
te) 
GE 
Gy im) j— 


ez 

ow 
5 Ei 
w — 


BREAS 
=— 
if) 


v6r 


Pin|Signal_ 
[Ei [Address 14 | 
| B2 [Address 5 | D2 {Address 10 | |E2|Address 13 | 
| G3 |Vec (Ground) _| 
|B5|Vss(+5V) | 

| B6 [No connection} 

|}BQ}-Busy 

Di2|Vcc (Ground) | |{E12|-Byte Enable 0 | Fi2{Clock2 |. «= [G12| Vcc (Ground) | J12|Vss (45V) 
D13|-Next Address}  |E13|No connection | F13|No connection] J13]Vss (+5V) | 
A14[Vec (Ground) _| 14[Vss(+5V) | 14]-Bus Size 16 Di4jHold |= E14] Address status] 14[Vss(+5V)_ |= [Gi4[Vec (Ground) | [H14[Data2_ | [14] Datas 
Source: intel Microprocessor and Peripheral Handbook Volume 1, pages 4-56 to 4-91 

[Pin |Signal_ S 

See Pls: Boo. SUen aideee PInOus 


9.37. 80286 Pinouts 


Data29 | 


1 Vcc (Ground) |] 
iDatais | 


< 


Address 22 Address 31 


Address 25 


Address 24 


Oo 


Address 28 


[Data31_ 
Data28 
iVss(+5V) _| 
Vss (+5V) | 
14 


v0 


0-0] 0] 0 0 
woh | ot | 3 
wlrl-lo hed 


i) 


[Vss (+5V)__| 
[Data27_ 
[Data 25 


</DO/<|O 


Data 23 

Data2i 
Data 17 

[Datai6 
[Datai2 | 
[Data ii 
Ni4 


DO 


oO 


Ki2[Data7_ 
Ki3/Oata5_ 
{Ki4[Data4 | 


Li3[Datas 
Li4[Dataé | 


DO 


WIN j}oO 
ii 


6 uOI}9ag 


9.39. 8087 (COPROCESSOR) PINOUTS 


Source: 


See Also: 


Address/Data 14 ||2 
Address/Data 13 ||3 
Address/Data 12 ||4 
Address/Data 11 |}5 


Address/Data 10 [|6 


40-pin DIP packaging: 


notched end 


Ground ||1 40] /+5V 

39] | Address/Data 15 

38] | Address/Data 16 / Status 3 
37| | Address/Data 17 / Status 4 
36| | Address/Data 18 / Status 5 
35| | Address/Data 19 / Status 6 
Address/Data 9 ||7 -Bus High Enable / Status 7 
Address/Data 8 ||8 -Request 1/-Grant 1 
Address/Data 7 ||9 32| | Interrupt 
Address/Data 6 ||10 -Request 0 / -Grant 0 
Address/Data 5 |} 11 30||No Connection 


Adaress/Data 4 ||12 291|No Connection 


Address/Data 3 |}13 -Status 2 
Adaress/Data 2 ||14 -Status 1 
Address/Data 1 \\15 -Status 0 


Adaress/Data 0 ||16 25] | Queue Status 0 


No Connection |]17 24] | Queue Status 1 
No Connection |{|18 23] | Busy 
Clock |}19 22| | Ready 


Ground |}20 211 | Reset 


Intel Microprocessor and Peripheral Handbook Volume 1, 
pages 2-122 to 2-124 


9.40. 80287 (Coprocessor) Pinouts 
9.41. 80387 (Coprocessor) Pinouts 


| Address 16 / Status 3 
Address 17 / Status 4 


y 
?) 
44-pin PLCC packaging: g 
Address 11 8 
| Address 12 sf 
| | Address 13 ek 
| | | Address 14 
| | Ground 
| | No Connection 
| | | +5V 
| | | Address 15 
| | 
bh al 
| | 


Address 10 |7 
Address 9 |8 
Address 8 |9 
Adoaress 7 
Adaress 6 
Adaress 5 
Address 4 
Adaress 3 
Address 2 
Address 1 


Address 0 


| 
| 
la <) 
| | 
Pp? st | 

| | f | | 
| | | Address 18 / Status 5 


39] No Connection 

38] Address 16 / Status 6 
37}|-Bus High Enable / Status 7 
36] Min/-Max 

35|-Read 

34] -Request 0 / -Grant 0 

33] -Requesi 1 / -Grant 1 

32] -Lock 

31}-Status 2 

30|-Status 7 


29|-Status O 


er ea (ee |e 
Vv Queue Status 0 
| | Vv Queue Status 1 


-Test 
v Ready 
Reset 


S6V 
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9.40. 80287 (COPROCESSOR) PINOUTS 


Source: 


See Also: 


No Connection ||1 
No Connection ||2 


No Connection ||3 


No Connection ||13 


40-pin DIP packaging: 


40||No Connection 


39] | Clock Mode Signal 


No Connection ||4 37||No Connection 


Data 15 ||5 

Data 14 {j6 35| | Reset 

Data 13 ||7 

Data 12 |}8 33] | Number Processor Select 2 
+5V 119 32] | Clock 

Ground ||10 31|| Command Line 1 

Ground 


Data 11 {}11 


Data 10||12 29] | Command Line 0 


Data 9 ||14 
Data 8 ||15 
Data 7 ||16 
Data 6 ||17 24| | Processor Extension Data Channel Operating Transfer Request 
Data 5 |}18 23] | Data 0 
Data 4 ||19 22| | Data 1 
Data 3 ||20 21|| Data 2 

Intel Microprocessor and Peripheral Handbook Volume 1, 

pages 3-55 to 3-57 


9.39. 8087 (Coprocessor) Pinouts 
9.41. 80387 (Coprocessor) Pinouts 
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9.41. 80387 (COPROCESSOR) PINOUTS 


= 


L2 K2 


raed 
w 


K 


- 
aN 
~A 
aaa wo 


- 
oO 
Oo 


- 


= 
a [— T— 


| K1 | 
| K4 | 
L6 
[ko] 
Ki1 


e 


68-Pin Grid Array Packaging 


(As viewed from top when mounted on board) 


cE H11 Git Eli 


By |) Iol Jol Iw w}) |w wo 
> 
Oo 


N 


>| [> 
cw] | 


> 
rs 


BRGRERCRCECECES 
moO Tool IN ol 


|At [No Pin 


Source: 


See Also: 


[B6 |Datai5 
Vss Ground 
BQ |Dataio 


Data 20 
Data 22 


LiijNoPin | 


9.39. 8087 (Coprocessor) Pinouts 


9.40. 80287 (Coprocessor) Pinouts 


Vss Ground 


Intel Microprocessor and Peripheral Handbook Volume 1, pages 4-152 to 4-153 


J14 | 


|K2 |-Busy 
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9.42, RAM CHIP PINOUTS SUMMARY 


4116 (16 KB x 1) 


-5V 1/1 16] | Ground 


-RAS [14 13] | Address 6 
Address 0 ||5 121 | Address 3 
Address 2 |16 11||Adaress 4 
Address 1 ||7 10] | Address 5 


+12V [{8 9|]+5V 


4164 (64 KB x 1) 
notched end 


-Refresh ||1 16| | Ground 


-RAS |]4 13] | Address 6 
Address 0 [15 121 | Address 3 
Address 2 ||6 11] | Address 4 
Address 1 ||7 10] | Address 5 


+5V {|8 9] | Address 7 


(256 KB x 1) 


notched end 
Address 8 ||1 16] | Ground 


-RAS ||4 13] | Address 6 
Address 0 ||5 121 | Address 3 
Address 2 ||6 11]||Address 4 
Address 1 ||7 10] | Address 5 

+5V II8 9! | Address 7 
Source: The IBM PC From the Inside Out (Addison Wesley), 
Sargent and Shoemaker, page 227 


See Also: 9.30. PS/2 Model 50/60/80 Memory Module Connector 
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9.43. 6845 (VIDEO CONTROLLER) PINOUTS 


40-pin DIP packaging: 


Ground ||1 40| | Vertical Syne 


-Reset ||2 39] | Horizontal Sync 


MA4 ||8 33] | Data Bit 0 
AAAL 9 Data it 4 
vines ye 32u mwaia ii ad 


Display Enable 
Cursor 
+5V 
Notes: 
Source: 
See Also: 


Data Bit 2 
Data Bit 3 
Data Bit 4 
Data Bit 5 
Data Bit 6 
Daia Bit 7 
-Chip Select 
RS 

E 

Read /-Write 
Clock 

Only pins used in IBM monochrome and 
color adapters are shown 

IBM XT Technical Reference, pages D-27 and D-36 


8.12. 6845 Registers 
8.13. 6845 Port and Select Factors 


9.44. 8284 (CLOCK GENERATOR) PINOUTS 


Clock Synchronization |{1 
Peripheral Clock ||2 
-Address Enable 1 [|3 


Bus Ready 1 ||4 


Bus Ready 2 ||6 
-Address Enable 2 ||7 
Processor Clock ||8 


Ground ||9 


notched end 


181]+5V 
17|| Crystal in 1 


16| | Crystal In 2 


Notes: Available as 8284A (5 or 8MHz) and 8284A-1 (10MHz) 
and available in CMOS versions 82C84A (8MHz) or 82C84A-5 (6MHz) 


Source: Intel Microprocessor and Peripheral Handbook Volume 1, pages 2-144 io 2-145, 2-152 to 2-153 
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9.45. 8237 (DMA CONTROLLER) PINOUTS 
40-pin DIP packaging: 


-V/O Read |}\1 40] | Address Bus 7 


-VO Write ||2 39] | Address Bus 6 
-Memory Read ||3 38] | Address Bus 5 
-Memory Write [|4 37| | Address Bus 4 
-End of Process 
Ready ||6 35| | Address Bus 3 
Hold Acknowledge ||7 34| | Address Bus 2 
Address Strobe ||8 33] | Address Bus 1 
Address Enable [|9 32| | Address Bus 0 
Hold Request ||10 31{]+5V 
-Chip Select || 11 30] | Data Bus 0 
Clock |}12 29 | Data Bus 1 
Reset ||13 28] | Data Bus 2 
DMA Acknowledge 2 ||14 27|| Data Bus 3 
DMA Acknowledge 3 [|15 26|| Data Bus 4 
DMA Request 3 [|16 25] | DMA Acknowledge 0 
DMA Request 2 ||17 24| | DMA Acknowledge 1 
DMA Request 1 [18 23| | Data Bus 5 
DMA Request 0 ||19 22|| Data Bus 6 


Ground ||20 21|| Data Bus 7 


Notes: Available as 8237A (3MHz), 8237A-4 (4MHz), 
8237A-5 (5MHz) and CHMOS 82C37A-5 (5MHz) 


Source: Intel Microprocessor and Peripheral Handbook, 
Volume 1, pages 2-205 to 2-207 and 2-223 to 2-226 


See Also: 8.34. PS/2 50/60/80 DMA I/O Address Map 
8.35. PS/2 DMA Registers 
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9.46. 8250 (SERIAL INTERFACE CONTROLLER) PINOUTS 
40-pin DIP packaging: 


Data Bus 0[|1 401 |+5V 


Data Bus 1 ||2 -Ring Indicator 
Data Bus 2 ||3 -RLSD 


Data Bus 3 |}4 37||-Data Set Ready 


Data Bus 4{|5 -Clear to Send 
Data Bus 5 [|6 35||MA 
Data Bus 6 ||7 34{}-Out 1 


Data Bus 7 ||8 -Data Terminal Ready 


RCLK {}9 -Ready to Send 


Serial In ||10 311]-Out 2 
Serial Out [111 30/1 interrupt 
Chip Select 0 No Connection 


Chip Select 1 
-Chip Select 2 
-BaudOut 

Crystal 1 

Crystal 2 

-Data Out Strobe 


Source: The IBM PC From the Inside Out (Addison Wesley), 


Data Out Strobe Data In Strobe Sargent and Shoemaker, page 365 


-Data in Strobe See Also: 8.08. 8250 I/O Port Usage (Registers) 
8.09. 8253 I/O Port Usage (Registers) 


Ground 


9.47. 8253 (PROGRAMMABLE INTERVAL CONTROLLER) PINOUTS 


Data Bus 7 ||1 24/1+5V 


Data Bus 6 | {2 -Write 
Data Bus 5 ||3 -Read 
Data Bus 4 ||4 -Chip Select 
Data Bus 3 ||5 201 | Address Bus 1 
Data Bus 2||6 19] | Address Bus 0 
Data Bus 1 ||7 181} Clock 2 
Data Bus 0||8 17|| Out 2 
Clock 0 |}9 16| | Gate 2 
Out 0|]10 151 | Clock 1 
Gate 0{}11 14||Gate 1 


Ground |]12 13] ] Out 7 


Notes: Available as 8253, 8253-5, 8254 (8MHz), 8254-2 (10MHz), 
and 8254-5 (5MHz) 
Source: Intel Microprocessor and Peripheral Handbook, Volume 2, 


pages 2-14 to 2-15 and 2-25 to 2-26 
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9.48. 8255 (PARALLEL INTERFACE CONTROLLER) PINOUTS 


Notes: 


Source: 


See Also: 


Port Address 1 ||8 


Port Address 0 |}9 


noiched end 


Port A bit 3 ||1 40! | Port A bit 4 


Port A bit 2|\2 39|] Port A bit 5 
Port A bit 1 [}3 38] | Port A bit 6 


Port A bit 0 ||4 37|| Port A bit 7 


-Read Input [|5 -Write Input 
-Chip Select |\6 35| | Reset 
Ground [|7 34| | Data Bus 0 


33] | Data Bus 1 
32| | Data Bus 2 
Port C bit 7||10 31|| Data Bus 3 
Port C bit 6 ||11 30] | Data Bus 4 
Port C bit 5 |} 12 291 | Data Bus 5 
Port C bit 4|}]13 28] | Data Bus 6 
Port C bit 0}|14 27|| Data Bus 7 
Port C bit 1|}15 26] | +5V 

Port C bit 2[]16 25|| Port B bit 7 
Port C bit 31417 24) | Port B bit 6 
Port B bit 0 ||18 23|| Port B bit 5 
Port B bit 1{|19 221 | Port B bit 4 


Port B bit 2 ||20 21|| Port B bit 3 


Available as 8255A or CHMOS 82C55A 


Intel Microprocessor and Peripheral Handbook, 


Volume 2, pages 2-63 and 2-87 to 2-88 


8.10. 8253 Control Word Byte 
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9.49. 8259 (PROGRAMMABLE INTERRUPT CONTROLLER) PINOUTS 


-Chip Select ||1 281/+5V 


-Write | |2 27| | AO Address Line 
-Read {|3 -Interrupt Acknowledge 


Data Bus 7 |\4 25| | interrupt Request 7 


Data Bus 6 ||5 24| | Interrupt Request 6 


Data Bus 5 ||6 23] | Interrupt Request 5 


Data Bus 4 ||7 22] | interrupt Request 4 


Data Bus 3 [}8 21| | Interrupt Request 3 


Data Bus 2 |}|9 20] | Interrupt Request 2 


Data Bus 1 : 191 | /nterrunt Request 1 
z P 
Data Bus 0 Interrupt Request 0 


Cascade Line 0 Interrupt 
Cascade Line 1 -Slave Program /-Enable Buffer 


Ground Cascade Line 2 


Notes: Available as 8259A, 8259A-2, 8259A-8 and CHMOS 82C59A-2 


Source: Intel Microprocessor and Peripheral Handbook, Volume 1, 
pages 2-234 to 2-235 and 2-258 to 2-259 


See Also: 7.04. PC Interrupt Usage Summary 


9.50. 8288 (BUS CONTROLLER) PINOUTS 
20-pin DIP packaging: 


notched end 


input/Output Bus Mode || 1 201] +5V 


Clock ||2 -Status Input 0 
-Status Input 1 ||3 -Status Input 2 


Data Transmit/-Receive ||4 17|] Master Cascade Enable/-Peripheral Data Enable 


Address latch Enable | |5 16] | Data Enable 


-Address Enable ||6 15] | Command Enable 


-Memory Read Command | |7 -Interrupt Acknowledge 
-Advanced Memory Write Command ||8 -/O Read Command 


-Memory Write Command |}9 -Advanced I/O Write Command 


Ground ||10 -/O Write Command 
Notes: Available as 8288 and 82C88 
Source: Intel Microprocessor and Peripheral Handbook Volume 1, 


pages 2-161 to 2-163 and 2-169 to 2-170 
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9.51. MC146818 (AT CLOCK CONTROLLER) PINOUTS 


Notes: 
Source: 


See Also: 


24-pin DIP packaging 


Oscillator 1 ||2 23] | SQW (no connection on IBM AT) 
Oscillator 2 ||3 221|P5 
Adaress/Data 0 ||4 21] | Clock Out (no connection on IBM AT) 
Adaress/Data 1 [|5 201] CKFS 
Address/Data 2 ||6 19] |-Interrupt Request 
Address/Data 3 ||7 
Address /Data 4 ||8 17} | Data Select 
Address/Data 5 ||9 
Address/Data 6 ||10 15] | Read/-Write 
Address/Data 7 ||11 14] | Address Select 


Ground {}12 


Only pins used in IBM AT are shown 
IBM AT Technical Reference, page 1-93 


7.49. AT Real Time Clock RAM Configuration Usage 
7.50. AT Real Time Clock Status Register A 

7.51. AT Real Time Clock Status Register B 

7.52. AT Real Time Clock Status Register C 

7.53. AT Real Time Clock Status Register D 

7.54. AT Real Time Clock Diagnostic Status Byte 
7.55. AT Real Time Clock Diskette Drive Type Byte 
7.56. AT Real Time Clock Fixed Drive Type Byte 
7.57. AT Real Time Clock Equipment Byte 
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9.52. PD765 (FLOPPY DISK CONTROLLER) PINOUTS 


40-pin DIP packaging: 


Reset | |1 
-Read ||2 39] | Seek 


-Write \\3 381|LC/DIR 


-Chip Select ||4 37| | FR/Step 
Ao ||5 36|]HDL (not connected 
Data Bus 0 ||6 35] | Ready (tied to +5V on |. 
Data Bus 1 ||7 


Data Bus 2 ||8 


Data Bus 3 2u PSO (Early) 
Data Bus 4 PS1 (Late) 
Data Bus 5 WDA 


Data Bus 6 US1 (not connected on IBM) 


Data Bus 7 USO (not connected on IBM) 
DMA Request Head Select 


-DMA Acknowledge MF (not connected on IBM) 


TC Write Enable 
Index VFO Syne 
Interrupt RDD (Standard Data/Clock}) 
Ciock RDW (Data Window) 
WCK 
Notes: Only pins used in IBM floppy diskette adapters are shown 
Source: IBM XT Technical Reference, pages D-46 to D-47 


9.53. PC & XT ADD-ON CARD SIZE 


Height: 4.2 inches (106.68 mm) 

Width: 13.15 inches (334.01 mm) 

Pin layout: 62 pins with 100-mil card spacing 

Source: Original IBM PC/XT Technical Reference, page E-4 
See Also: 9.54. AT Add-on Card Size 


9.55. Microchannel Card Size 
9.56. PC & XT I/O Channel (System Bus) Pinouts 
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9.54. AT ADD-ON CARD SIZE 


9.55. 


Height: 
Width: 


Pin layout: 


Source: 


See Also: 


-------------> 


16-bit extension at this end/ 


4.5 inches (114 mm) -- shorter than PC/XT 
13 inches (333 mm) -- same as PC/XT 
62 pins with 100-mil card spacing, plus 36-pin extension 


IBM Personal System/2: A Business Perspective 
(John Wiley & Sons), Jim Hoskins, page 32 


9.53. PC & XT Add-on Card Size 
9.55. Microchannel Card Size 


MICROCHANNEL CARD SIZE 


Height: 
Width: 


Pin layout: 


Notes: 


Source: 


See Also: 


16-bit extension at this end/ 


-------------> 


\video extension at this end 


3.475 inches (88.27mm) 

11.50 inches (292.imm) 

Dual 58-pin, 50-mil connector with 4 keyed positions 
Also allows for optional dual 10-pin video extension 


Not applicable to Model 30, which uses PC/XT-style cards 


IBM PS/2 Model 50 and 60 Technica! Reference, 
pages 2-4 to 2-5 and 2-90 to 2-103 


9.53. PC & XT Add-on Card Size 
9.54. AT Add-on Card Size 
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9.56. PC & XT I/O CHANNEL (SYSTEM BUS) PINOUTS 


/O channel check; active low=parity error 


Address bitiZ  .....©}©= VO ut5u 
Address bit 11 


Address bit 1 
Address bit 0 
GROUND hea sat 


+RESET DRV 


Active high to reset or initialize system logic 
a 


fo BS eV 

(ee ee 
Be DROP DMA request 2 input 

Baa ee 2 eee eee eee eee eee 
[oxen tO — ea aa ge 8 
3 el OO — | ROUUI  n  a  e e  cl 
| B14 HOR sO Read (ActiveLow) Output 
| B25 {+IRQ3_[Interrupt Request3— Input 
ee ee ees eee ee ee eee eee 
[r+ BO =| GROUND se ee eee 
Notes: *All signals are at standard TTL levels 


*Connector is a 62-pin edge connector 
eA=component side of board; numbers start closest to rear panel of machine 


Source: IBM PC/XT Technical Reference, pages 1-15 to 1-19 


See Also: 9.57. AT I/O Channel (System Bus) Pinouts 
9.58. PS/2 Model 50/60/80 Microchannel Bus Pinouts 


507 


508 


9.57. AT I/O CHANNEL (SYSTEM BUS) PINOUTS 


1/O channel check; active low=parity error (Active Low 
Input/output 
Input/output 
I/O Channel ready; pulled low to lengthen memory cycles 

Ai3 Output 

Ai7 
VL A26 +A5 CAddressbitS5 tt CCi‘“‘CSSC*OUtput 
Ioneae  = e MOROUND ES 2 22)ton ea) sce, See wee ee ey te eG ec cl 
pee TOA tnd OM ct cee cele Nee ee een gd ne ee ee ee Ae 
PB Oa sar OVD = Ee yee Sg eye es 
BB +DRQ2)[DMArequest2 input 
a FE ee ae eye ee ee) 
PBS +12 a eee eee Bee 
BIO GROUND. es 
|) BI4 OR *Orread (ActveLow) tC Citi‘“‘;*i‘CS*sS*S*SC‘~*d tpt 
Output 
System clock (210 ns, 4.77MHz); 33% duty cycle 
| B21 |+IRQ7_siInterruptrequest7 tt C—“‘;‘“‘;SSCC*C*C*Céd‘ tpt 
Input 
| B26 |-DACK2 ss [DMA acknowledge 2 (Activelow)  — Ci‘“‘SC;OC(OUtput 
Terminal count; pulses high when DMA term. count reached 
| B28 +ALE ——C*dAddresslatchenable C“‘CSSC*C‘*dSUtput_— 
a ee aa ee ey ee eee Pr ease 
eo Os OOO a 9 nga ee ee ee ne ee ee 
input/output 

C6 LA19 Address bit 19 Input/output 


(Continued) 


Section 9 


PC Sourcebook 


Table 9.57. Continued 


input/output 
Interrupt request 10 


| DG CIRQU5 —interruptrequest15 np 
D7 [IRQ14 [Interrupt request 14 | Input | 

| DS |-DACKO___—s [DMA acknowledge 0 (ActiveLow) CC*—“‘~ tpt 
| DG IDRQODMArequestO tpt 
i SN a 8 ee ee Se 
Picross GPO es Se ne to Se 
Notes: *All signals are at standard TTL levels 

«Connector is a 62-pin edge connector with a secondary 36-pin edge connector 

*A or C=component side of board; numbers start closest to rear panel of machine 
Source: IBM PC/AT Technical Reference, pages 1-25 to 1-37 
See Also: 9.56. PC & XT I/O Channel (System Bus) Pinouts 


9.58. PS/2 Model 50/60/80 Microchannel Bus Pinouts 


9.58. PS/2 MODEL 50/60/80 MICROCHANNEL BUS PINOUTS 


ae eae 6S a ee ee ee 
Address decode latch (Active Low 


By = ct OS ne 


(Continued) 


58-pin, 

50-mil edge 
(component [| AS Ground, 
side) 

Seam ea (a (Pe 

eh an ee et 

Pegs SNe EON Se Ene ee ee 

Ai9 
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Table 9.58. Continued 


58-pin, 
50-mil edge A28 ARB 03 Arbitration bus priority level bit 3 
(component | A29_————_s{ARB/-GNT | High=arbitration in process, low=channel awarded 
side) Terminal count 
A314 +5V Ea aes aa eee eee, 
A35 ES a ee ee, 
[i a ON a ee 
pA DOG C*d(Databit6 ssid 
A44 -DS 16 RTN Data size 16 return (Active Low 
Memory refresh in progress when active (Active Low 
Nec: AG ae TR Ot ed 
es ee est a et ee 
A48 OM gree sees 
fe Seee re e ee  S  ee ig 
jg ABS. RESERVED: j)i 
ces ee nn eT 


A56 

be-pim t.  B _AUDIOGND i) = 
50-mil edge 
(non- ag. (Be Ground: = eS tee 
component 
side) fea) — cet ROUING Sy i e d 
PCBS CCSA23 Address bit23— 
pe = BY = Groin fe en | 
ane BA nse 2 GNOUND ed Fn ee i ee Il 
fee = Oe — — OU —— a ne a ee 

Bi8 Ai4 Address bit 14 

-IRQ9 _—i[ Interrupt request 9 (Active Low 


nterrupt request 3 (Active Low 


-IRQ 4 nterrupt request 4 (Active Low 


nterrupt request 5 (Active Low 
nterrupt request 6 (Active Low 


-IRQ7 nterrupt request 7 (Active Low 


Channel check (Active Low 
Ground 
Command (data is valid on bus) (Active Low 
Channel ready return 

Card selected feedback (Active Low 

Data bit 1 
ae 


Data bit 3 
Data bit 4 


|S lala 
a o 


& 


CHRESET Channel reset (init all adapters 


B43 RESERVED 


DDDDDDDDDDiDDD DW Dio wWiDioiw 
Fe} BTR] OD] 09] 094] ] CO] CO] CO COPPO PPO] POPPOT DM] POTPO 
NI] ALOLOlLOINI D/O AID pP]—|O;Ojo!] Nimo] aipo 


(Continued) 
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Table 9.58. Continued 


58-pin, | B44 ss |RESERVED [| —“‘“(‘#(C;(#(NNNYN L 

50-miledge | s—sB45 (Ground S| —“‘“C;‘“(;s*S*s‘“‘“(C(‘“‘(;‘“‘(;™SCCCC*@d 
(non- aes =. eae (ae eee ee 

GOMPONGI, «fe — = A OY a ee a 
side) | CB4B CS CDatabitg tt iti‘COONOCOCOCO;*;*C*(*C 

| Si“ BAG CC‘(s— <$ests—“‘(‘#SC«ésWData it  —“‘“ “‘CSNCOCOCOCOC*C*#*C#C(*@* 

ne ee OO a se So ANOUNIG 8 ee nue ee ee 

B5 D1i2 Data bit 12 


Data bit 14 
Data bit 15 
i a NOUN a we I ps se 


-IRQ 10 Interrupt request 10 (Active Low 
| BSBC~SCSS--IRQ. 11 Interrupt request 11 (Active Low 
-IRQ 12 Interrupt request 12 (Active Low 


ee ce COUN a ee 
VA10 VSYNC 


Video 
Extension 
(component 
side) Ground 


eo; 


P6 PEL input 6 to video DAC | 
| CAS CGround | —“‘(“(CS*s“‘“‘“‘(‘(‘(‘CSCOCCCi~*zd 


Saar > eee es ea een 
Video 
Extension [| SVB9_ Ground 
(non- 
component 
side) 
as eee cee ae reer 
VB4 P2 
VB3 P41 PEL input 1 to video DAC 
IPO _——_—_—s[ PEL input 0 to video DAC 
KEY et | 
Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 2-5 to 2-17 
See Also: 9.56. PC & XT I/O Channel (System Bus) Pinouts 


9.57. AT I/O Channel (System Bus) Pinouts 
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77, 129 

44H,0CH Generic IOCTL for Handles 73, 
77, 130 


44H,0DH Generic IOCTL for Devices 73, 77, 


131, 161-62 

44H,0EH Get Drive Map 73, 77, 132 

44H,0FH Set Drive Map 73, 77, 132 

45H Duplicate File Handle 73, 76, 133 

46H Force Duplicate File Handle 73, 76, 133 

47H Get Current Directory 73, 78, 134 

48H Allocate Memory 73, 78, 134, 164 

49H Free Allocated Memory 73, 78, 135, 164 

4AH SETBLOCK 73, 78, 135, 164, 166 

4BH,0 Load and Execute Program 73, 78, 
136, 163 

4BH,3 Load Overlay 73, 78, 136, 164 

4CH End Process 73, 78, 137 

4DH Get Return Code of Subprocess 73, 
78, 137 

4EH Find First File (with handle) 73, 76, 
138, 159 

4FH Find Next File (with handle) 73, 76, 
139, 159 

54H Get Verify State 73, 78, 140 

56H Rename File (with handle) 73, 76, 140 

57H Get/Set Date/Time of File 73, 76, 141 

58H Get/Set Allocation Strategy 73, 78, 
142-43, 164 

59H Get Extended Error 73, 78, 144, 156-57 

5AH Create Temporary File 73, 76 , 144 

5BH Create New File 73, 76, 145 

5CH,0 Lock File 73, 79, 145 

5CH,1 Unlock File 73, 79, 146 

5EH,0 Get Machine Name 73, 79, 146 

5EH,2 Printer Setup 73, 79, 147 

5FH,2 Get Assign List Entry 73, 79, 148 

5FH,3 Make Assign List Entry 73, 79, 149 

5FH,4 Cancel Assign List Entry 73, 79, 150 

62H Get PSP Address 73, 78, 150 

63H Get Lead Byte Table 73, 151 


67H Set Handle Count 73, 76, 153 
68H Commit File 73, 76, 153 

INT 22H 162 
INT 23H 162 
INT 24H 162 
Integers 20, 21-22 
Integer Short 21-22 
Integer Long 21-22 
Integer Word 21-22 
Interrupt Enable Register (Async Adapter) 432 
Interrupt ID Register (Async Adapter) 432 
Interrupt Usage 397-99 
[INTL] Settings (WIN.IND 310 
InvertRegion 301 
I/O Channel 396. See also POS for PS/2 

PC 507 

AT 508-9 

PS/2 509-11 
VO Ports 396 
IRQ 397-99 


J 
JOIN 40, 64 
Joystick 433 


K 
KERNPAIR Structure 348 
KERNTRACK Structure 348 
Keyboard Actions (in Windows), 288 
Keyboard Buffer, 183, 407 
Keyboard Connectors 487 
Keyboard I/O Commands, AT 408 
Keyboard Equivalents. See System Keys, Keyboard 
Actions 
Keyboard Flags Byte 243 
Keyboard Flags Byte, Extended 246 
Keyboard Functions. See INT 21H, Functions 
Keyboard Port Definitions, AT 408 
Keyboard Scan Codes 

PC 400-1 

AT 401-4 

PS/2 405-6 
Keyboard Status Register, AT 407 
Keyboard Typematic Rates, AT 409 
KEYBxx 40, 64 
Key Numbers. See Keyboard Scan Codes 
Keys, System. See System Keys 
Keys, Virtual. See Virtual Keys 
Keys, VT52. See VT52 Key Emulation 
Kilobyte 23, 33 
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LABEL 40, 64 
LASTDRIVE 53 
LIB Operators 56 
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Line Control Register (Asyne Adapter) 431 
Line Status Register (Async Adapter) 431 
LINK 64 

LINK Parameters 56 

Line Printer Port Base Address 183 

LF (ASCII line feed) 27 

Line Drawing Characters 30 
LOGBRUSH Structure 348 

LOGFONT Structure 349 

LOGPEN Structure 349 

Logical Drive Numbers 163 

Logical Truth Tables 35 


M 
MDA. See Monochrome Display Adapter 
Media Check Device Request. See Device Request 
Headers 
Media Descriptor Table 175, 217 
Media Parameter Table. See Media Descriptor Table 
Megabyte 23, 33 
Memory (included with machines) 394 
Memory Allocation Strategies (DOS) 164 
Memory Control Blocks, DOS 166 
Memory Module Connector, PS/2 488 . 
Memory Usage 
DOS 68 
PC, AT, and PS/2 395 
Video 411, 413-15, 418-21, 424-28 
MENU Resource Statement 304 
MENUITEMTEMPLATE Structure 349 
Metafile Format (Windows) 300-302 
METAFILEPICT Structure 350 
MKDIR 40, 64 
MODE 40, 45-46, 64 
Model Number Bytes 187 
Modem Control Register (Async Adapter) 432 
Modem Status Byte 220 
Modem Status Register (Asyne Adapter) 4382 
Monochrome Display Adapter 395, 396, 411-13 
MORE 40, 64 
Mouse Cursor Mask 270 
Mouse Driver, Default Parameters 270 
Mouse Functions 260-70, 398 
33H,0 Mouse Installed Flag 261 
33H,1 Show Cursor 261 
33H,2 Hide Cursor 262 
33H,3 Get Position and Button Status 262 
33H,4 Set Mouse Cursor Position 263 
33H,5 Get Button Press Information 263 
33H,6 Get Button Release Information 264 
33H,7 Set Min and Max Horizontal Position 264 
33H,8 Set Min and Max Vertical Position 265 
33H,9 Set Graphics Cursor Block 265 
33H,0AH Set Text Cursor 266 
33H,0BH Read Mouse Motion Counters 266 
33H,0CH Set User-Defined Subroutine Input 
Mask 267 
33H,0DH Set Light Pen Emulation ON 267 
33H,0EH Set Light Pen Emulation OFF 268 
33H,0FH Set Mickey to Pixel Ratio 268 
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Mouse Functions (continued) 
33H,10H Conditional OFF 269 
33H,13H Set Double Speed Threshold 269 
Mouse Port Status Bytes 239, 240 
Mouse Screen Mask 260 
Mouse Usage in Windows 290 
MS-DOS Files 63, 64 
MSG Structure 350 


N 

NAK (ASCII negative acknowledge) 27 

Network Access Rights 158 

Network Functions. See INT 21H, Functions 

Nibble 20, 23, 33 

NLSFUNC 40 

NMI 397 

Non-Client Area Messages. See Windows, Messages 

Non-Destructive Read Device Request. See Device 
Request Headers 

NOT 35 

Notification Messages. See Windows, Messages 

NUL (ASCII null) 27 

Number Conversion 1-19 

Number Formats 21-22, 24 


O 
Octal Conversion 
to Binary 15 
to Decimal 13 
to Hexadecimal 14 
Octal Digits 33 
OFSTRUCT Structure 350 
Open Device Request. See Device Request Headers 
OR 35 


Pp 

Page 23 

Paint File Format 298 

PaintRegion 301 

PAINTSTRUCT Structure 351. 

Paragraph 23 

Parse Control Byte 165 

Partitions, Disk 60 

Pascal Strings 22 

PATH 40, 64 

PAUSE 52, 64 

PC. See Section 7 for material relating directly to 
the IBM PC 

PC-DOS Files 63, 64 

[PIF] Settings (WIN.INI) 309-10 

Pinouts 491-505, 507-11 

POINT Structure 351 

Polygon Records 301 

Polyline Records 301 

Ports (included with machines) 394 

Ports. See also Printer, Async, Fixed Disk, Floppy 
Disk, and Video Adapters 

[PORTS] Settings (WIN.IND 310 

POS Descriptor File Format 468 

POS I/O Channel 467-69 
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Powers of Two 33 
Power Supply 394 
Connectors 484-87 
PRINT 40, 47, 64 
Printer Adapter 396, 397, 434 
Printer Connectors 488-90 
Printer Control Codes 435-39 
Printer Status Byte 246 
Print Screen 397 
Processor 394. See also entries for specific chip 
Program Parameter Block 163, 164 
Program Segment Prefix (PSP) 162 
PROMPT 40, 48, 49, 64 
PROMPT 
ANSI Control Strings 48 
ANSI Display Attribute Strings 49 
Special Characters 48 
Prototype Card 396 
PS/2. See Section 7 for material relating directly 
to the IBM PS/2 
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Read Device Request. See Device Request Headers 


Read Only Attribute 57 
Read Write Attribute 57 
Real Time Clock 
AT 398 
PS/2 474 
RAM Configuration, AT 439 
Status Registers, AT 440-41 
RECOVER 40, 64 
RECT Structure 351 
Registers. See eniry for specific chip or adapter 
REM 52, 64 
Removable Media Device Request. See Device 
Request Headers 
RENAME 40, 64 
REPLACE 40, 49, 64 
Reserved Device Names 168 
Resource Script Files (Windows) 303-8 
RESTORE 40, 50, 64 
RGB Structure 351 
RMDIR 40, 64 
ROP2 386 
RS (ASCII record separator) 27 


S 

Scan Codes. See Keyboard Scan Codes 
Search First/Next Data Blocks 159 
Segment 23, 33 

SELECT 40, 64 

SET 40, 64 

Serial Adapter. See Async Adapter 
Serial Port Connectors 474-75 
SHARE 40, 50, 64 

SHELL 53 

SHIFT 52, 64 

SI (ASCII shift in) 27 

Size (of machines) 394 

Slots 394 
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SO (ASCII shift out) 27 
SOH (ASCII start of header) 27 
SORT 40, 50, 64 
Sort Order, International 34-35 
Speaker Connector 490 
STACKS 53 
Standard Error (STDERR) 158 
Standard In (STDIN) 158 
Standard Out (STDOUT) 158 
Status Registers. See entry for specific adapter 
Status Request (Device). See Device Request Headers 
StretchBlt 302 
String Data Formats 22 
STRINGTABLE Resource Statement 308 
STX (ASCII start of text) 27 
SUBST 40, 64 
SWITCHAR 53 
Symbolic Debugger. See SYMDEB 
SYMDEB 389-90 
SYN (ASCII synchronous idle) 27 
SYS 40, 64 
System Board 395 
Switches 457-58 
System Control Port, PS/2 472 
System Descriptor Table 235 
System File Attribute 57 


System Information Messages. See Windows, Messages 


System Keys (Windows) 288 


T 

Tagged Image File Format (TIFF) 296-97 
Terminate Address 397 

Tertiary Raster Ops 386 
TEXTMETRIC Structure 352 
TextOut Records 301 

TIFF. See Tagged Image File Format 
TIME 40, 64 

Time Formats 58 

Timer 396, 397 

TopView 204-5 

TREE 40, 64 

Truth Tables 35 

Two's Complements 19 

TYPE 41, 64 

Typeahead Buffer 407 

Typematic Rates 409 


U 
US (ASCII unit separator) 27 


V 
VER 41, 64 
VERIFY 41, 64 
VGA Adapter 424-30 
Video Adapters 410-30 
Connectors 476-79 
Modes 410 
Video Monitors 411 
Video I/O Port Usage 413, 417, 423, 430 
Video State Buffer 202 
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Virtual Keys 289 

VOL 41, 64 

Volume Name File Attribute 57 
‘VT (ASCII vertical tab) 27 

VT52 Key Emulations 290 


WwW 
Window Management Messages. See Windows, 
Messages 
Window Styles 384 
Windows 289-390 
Error Codes 383 
Files 291-92, 385 
Functions 361-82 
Logical Mapping of Coordinates 383 
Messages 
Clipboard Messages 358 
Control Messages 359 
Format of 353 
Initialization Messages 355 
Input Messages 356-57 
Non-Client Area Messages 360 
Notification Messages 360 
Numbering of 353 
System Information Messages 358 
Window Management Messages 354 
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Windows (continued) 
Programming Library 291 
Utilities 292 

[WINDOWS] Settings (WIN.INI) 308 

WINDOWS.H File 313-44 

WIN.INI 308-11 

WM_DDE_ACK 298 

WM_DDE_ADVISE 298 

WM_DDE_DATA 298 

WM_DDE_EXECUTE 298 

WM_DDE_INITIATE 298 

WM_DDE_POKE 298 

WM_DDE_REQUEST 298 

WM_DDE TERMINATE 298 

WM_DDE_UNADVISE 298 

WNDCLASS Structure 352-53 

Word 20, 33 


xX 

XAND 35 

XCOPY 41, 51, 64 

XOR 35 

XT. See Section 7 for material relating directly to the 
IBM PC/XT 
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